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CHAPTER 
SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 





The conclusions and recommendations of the Committ: 
are summarised bclow uncer appropriate headings. Figures 
in brackets refer to the relevant paragraphs in the report. 


PART I - FOR IMMEDIATE IMPLEMENTATION 





General. 


1. The present design methods and types of structures used 
will require to be modified and use of substitute materials 
resorted to. The pattern of production of finished steel 
products will also have to undergo a corresponding change 

to suit those modified designs and structures. If these 

two processes do not go side by side, any effort made 

solely by the users will not produce perceptible results in 
reduction in consumption of steel. (5.0) 


2 The extra expenditure involved in importing steel at 

a high cost could with advantage be used for capital invest~ 
ment for changing the pattern of production of finished 
steel products in ths existing stcel plants and for setting 
up additional stecl plants for manufacture of steel products, 
which otherwise are being imported now. (5.0) 


3 Concentration will have to be on the efficicnt use of 
bars, rods, pl.tes, sheets and structurals, as they form 
nearly 2/3rds of the total production in the country. (5.0.1) 


4. Use of high strength deformed bars instead of plain 
bars as main reinforcement in RC and adoption of improved 
methods of design will conserve about 0.25 million tonnes of 
reinforcem-nt stcel per annum which will make it possible to 
hes eG. secs per cent extra constructional work in 

e 0.2 


5. RC and PC structures require much less steel as com- 
pared to steel structures. It is, therefore, imperative 
that the adoption of steel structures be restricted strictly 
to those cases where RC or PC is not technically feasible. 
Substitution of steel structures by RC/PC may result in 
about 50 to 70 per cent saving of steel. (5.0.3) 


Residential and office byildings. 


6. Where good bricks are available, load bearing masonry 
structures without RC colums and beams may be provided in 
low rise buildins, say upto & storcys, depending upen 

the strength of bricks. In the case of office buildings 


where liurger rooms are required, a combin..tion of .C frames 
and load bearin’ wa.ls ma; be «depted, if necesdary. (5.1.1) 


7. ‘nore adoption of framed structures for multi- 
Storeyed buillinss is unavoidadlic, this may be of RC 
construction g2nerswiy. where buildings h.v2 a lurge service 
core to serve as a stiff shear wall, combination of .C frames 
and Shear walls may t used. In other cyses, "framed tube", 
“tube-in-tube" and "bundicd-tube" systems may be suitable 
dervending upon the height of the buildings. (5.1.2) 


8. In tall resiaontial buildings (say about 12 storcvs 
and above), Such as apartments, hest is, etc., where the 
Walls are lecat:d directiy on: aheve the other, e-nsiderabdle 
economy can be effeetcd by previding nominally reinforced ,. 
conerste2 load diaring wills instead of a framéd structure. 
It may bo necessary for C.P..i.D. to ex:mine the thermal 
insul..tion of ti: watls ‘in Inéian conditions based cn a 
study of th? buildinss already. constructed in the country., 
if: this’ oxamination rroves tneir suitabilit, for local 
conditions, ther: will be need to porul rise this 
technique. (5.1.3) 


9. Use of brick partition Ww ytls in mati-storoyed build- 
ings may be avoided md light woight ceclutor coneroty | 
blocks used inst2ad, as far as possible, in cities where 
the Latter are being tenulactured. In oth:r places also 
the use of brick filler wis sgaould be oinimised «nd cthor 
typés of Jisht weieht partitions, such as particle beards 
should be used, wherever possibls. (5.1.4) 


10.° ‘herever 0 slabs ars vrovided, the design may be 
based either on yizld iin: thoory or Uillerborg's strip 
method (modified) to écrive the henefits of cconomy in 
consumption of steel. (5.°.5)"° 4 


11, Use of precast floering/roofineg units such 1s trough 
units, cellular units, deubly cursod she!l uniss and 
nollow clay blocks result in ceonemy insti compared 

to conventional iC slat construction, even if designed 

on yield line theory. Cignifierwnt savings are achieved 
when tn: shorter side of the room to be covered is more 
than about 2.9m. Their usc, in preforcnes to enst-in-situ 
RC slans is, therofere, recommend2d in mass housing 
Schames undertaken by siffercuit Stato Housing Beards 

and government orranivations initially, to be tcllowed 
Liter by public as weil. (5.1.6) 


le. Javk arches with C surpertinzs beams are recommended 
for adoption in fioors and roofs of buildings with load. 
bearing walls, in Licu of WC beam and Slab construction, 
as far as possible. (5.1.7) 


Industrial structures, storage sheds and 
Other similar structures. 


13. At present, a majority of industrial structures, 
storage sheds and similar structures are of conventional - 
designs with steel columns tré:ted as propped or free 
vertical cantilevers and simply supported roof trusses. 

Tris type of construction may de avoided. Instead they can 
be planned either as coxpletely RC structures or partly 

RC and partly steel constructions. von in industrial 
structures with cranes of upto medium capacity RC columns 
may be ised instead of stecl, leading to economy in consump- 
tion of stecl. (5.2 and 5.2.5) 


14. all structures may be constructed, as far as 
possible, only «is RC rigid frames with deformed bars as 
main reinforcement. Fill such time deformed boars become 
available in requisite quantity, mild steel. plain round 
bars may be used. (5.2.1 


15. Shell and folded plate structures consume minimum 
ar.ount of cement and stcel co:pared to any form of RC con- 
struction. These will be suitable only if a large number 
of-identical units are to be oonstructed. Large workshop 
structures where this condition is fulfilled may be con- 
structed as doubly curved shells, such as hyperbolic parabo- 
loid, conoid and hyperboloid shapes which can be cast on 
(one ae a of straicvht planks, deins ruled surfaces. 
52202 


16. Precast and prestressed corrugated shells, funicular 
snells and hyp2?rboloid shells and PC trusses may be used 

for storage sneds replacin, ste¢]l structurcs. Prestressed 
shell elements may be prestressed in the lon:itudinal direc- 
tion as well for connectin= them. 4 Saving of steel upto 

50 per cent can be expected with these systems. These may 
de standardised by 1.5.1. in consultation with S.5.R.C. 

ana Suitable desiszn aids furnished to the users. Standard- 
* isution will help the industry to manufacture the precast 
products 7nd make available as ready-made units in the. 
countrye (5.2.3) 


17. Funicular shells with bricks are suitable for 

use in storige sheds and industrial buildings without 
crane loading. W.3.0. may, in consultation with S.E.R.C., 
publish literature on the subject for its larse-scale 
adoption. (5.2.4 


18, 1,00,000 tonnes of C.G.I. sheets are used per 
annum which, besides involving wastefu] use of steel, 

also requires imvorted zinc for salvanising. It is, there- 
fore, necusSary to restrict its use and adopt substitute 


, 


materials such as AC sheets and asphaltic corrugated shests. 
Tris will rele:se the ‘cajacity’ in steel plants, for making 

CH Strips which are in short supply in the country. 
Deco , 


19. Since asbestos fibre is to be imported, the urgency 
of discoverin, asbestos fibre in. the country needs no stress-~ 
ing. ‘The work done by C.B.R.I. for manufacturing AC sheets 
using indisenous asbestos fibre has to be pursued for its 
further development. as a more realistic measure, however, 
for achieving early results, it mizht be desirable to aim at 
development of a partial or full substitute for asbestos 
fibre. (5.2.6) 


20. asphaltic corrugated shects have better thermal . 
insulation and are comparatively cheap. They may be used 

for temporary and yermanent buildings, sloping roofs in 
coastal areas and hill stations and as roof for rural housing 
and also in industrial buildin.;:s, wherever possible. (5.2.6) 


21. Only in those cases where the metuods mentioned 
above are not feasible, structures made of new stezl may be 
resorted to. In all such cascs welded constructi on instead 
of riveting should be the normal practice and the structures 
Cesisned as rigid fra..es by plastic theory wnere possible. 
In industrial buildings with overhead cranes, where designs 
cannot oe based on vlastic theory, it is recommended that 
welded rigid franxe structures designed on elastic theory 

may oe adopted. In these easts also use of tubdular/holiow 
sections h=s to be preferred to that of plates and structur- 
als. If used for heavy construction, the field connections 
could be welded or with friction grip fasteners. Use of 
light gauge stricturals in preference to rolled structural 
sections is recomended only where the use of tubular 
sections jis not feasible. 


Open web structures of cither tubes or angles and 
bars, open web joists with concrete flan.je and castellated 
bea s can be used as lonz span purline, roof trusses in 
mecdiut. snan storave buildings and in lightly loaded locations. 
I.S.a1. way stundardise these systems in consultation with 
Sure eee. bee 7 TO 562310) 


22. I.S.I. Handboo& on tubular construction now in 
the formulation stage may be published early, (5.2.8) 


Pl. tform shulters ana foot-overbrid es in railways. 


23. Use of structural steel in these structures should . 

be avoided as far as possible. PC/RC either of precast 
2lenents or cast-in-situ ay be used in lieu. Jse of 

shexl roofs for platform shelters will result in consider: 

able saving in steel but they may be auitabdle only in locations 


where a large number of identical units are constructed. 
dncre use of structural steel is unavoidable, tubular 
sections may. 4 used in licu of rods.and structurals, 
where possible. (5.3) : 


Hizhway orid:és. 


24, Standard desi.ns for segrental arch bridges in 
plain concrete for snans upto 127 issued by the Ministry of 
Transport may be adonted to the vaxinum extent possible in 
all road bridges to be constructed by State Governments am. 
local bodies. (5.4.1) 


25. RC pipes could be adopted instead of abutments 
and slabs for culverts of 1.5m span and below. (5.4.1) 


26. In lon,er span brid es, the cirders shall as far a. 
possible Se of PC and ‘.inistry of Transport mizht consider 
standardisation of PC ..irders for adoption by ‘all State 
Governrents. Where XC work is involved the vain reinforco- 
nent may oe of hign stren th defcrmed bars to the extent 
possivle. (5.4.1) : : 


Railway -brjidses. 


27+ S.ort span brid ces upto 6m may be of precast! 
prestressed concrete slabs instead of nC slabs or T-beams, 
4t presont in ase. (5.4.2) an 


2e, For spuns upto 25m PC girders wsay substitute steel 
irders, in new constructions, and jin doublings. These are 
Lvin, Standardised. (5.4.2) : 
29. In MG-BG conversions, -released MG steel. sirders may 
2 stren:thened and r-:-used for %.loading, wherever this 
does not present: problems and cxistins material is ofa 
quality suitable for stren:tnening and retention. (5.4.2) 


Water supply installations. 





30. PVC and uf pipes wuy ve used substituting stecl 
pipes upto a’cia of 315 ma. It is’ necessary to develop an 
efficient and cffective method of joining PVC wipes. 

tue I.S.i. way take ur lent aciion to finalise tne codes 
for PVC pip: fittin.s ana their lsyin. and jointing. Rate 
contracts .ay be concludcd by the DGS&)’and saitable 
i.structions issued by government or Janisations for their 
acortion. (70501 and S562). 


3T. PC anc RC pipes may be used replacing larze cia- 
weter ‘pipes. ISL crn standardise these products in 

consultation with the Ministry of Works and Housing and 
C.P.4.8.R.1/Nagpur. (5.5.2) ° © . 


32. Water tanks and stagings may, as far as possible, 

be constructed of RC with high strength deformed bars as main 
reinforcerent. Use of RC tanks may not, however, be 
Practicable in railway yards, where these tanks might have 

to be dismantled and shifted to provide for any future yard 
re-modelling required. (5.5.3) 


pteel production. 
33. Stepping up production of high Strength deformed . 
bars from the present level of 2.12 lakh tonnes to at least 
1 miliion tonnes as early as possible is one of the most. 
important steps in the steel Saving. Ste rs required to 
achieve this objective are : 


(a) Bulk, say 70 per cent, of the production of 
MS round bars in the range 8 mm to 40 mm may be 
aS cold twisted deformed bars to 1S:1786. ; 


(b) I.S.I. may circulate, immediately to all producers 
and re-rollers modified chemical comoosition of 
blooms and billets, as per amendment finalised 
recently. 


(c) The best way to avoid unscrupulous and 
unauthorised production of substandard material 
would be to insist on I.S.I's Certification 
Mark for the deformed bars produced. - 


(a4) The government Should be more liberal in allow- 
ing collaboration for manufacture of deformed 
bars or persuade TISCO to extend their know-how 
to all those parties who can take up manufacture 
of deformed bars, This should, of course, be 
with the proviso that there will be no recurring 
foreign exchance requirements. 


(e) ‘shile on the one hand emphasis is on better - 

- quality of steel with hisher Strength, anomaly 
exists in the government policy that a large 
number of existing electric furnace units are 
nus permitted to produce any steel other than 
miid stecl. The Cormittee is of the view. that 
Sch a restriction may be self-def ating. 


Af) High strength deformed bars with a proof stress 
of 50 kg/sq.mm are being produced in the country. 
-ncerease in its production may be encouraged. 


(g) It is possible for B.S.?. to develop within a 
year cold rolled deformed bars with a proof 
stress of 55 kg/sq.mm., with installation of 


7 


some plants and equipments. If the finished 
steel product can be sold at the same rate as 
that of cold twisted bars, manufacture of these 
bars in BSP is recommended. (5.6.1 and 5.0.2) 


34. Non-availability or inadequate availability of HTS 
wires tay pose one of the major bottlenecks in the substitu- 
tion by PC for various usages. This is traced to inadequate 
availability of medium and high carbon wire rods, which 

are not capable of being préduced by the ordinary mild steel 
re-rollers. The government may take necessary steps to ‘ 
augment adequately the capacity for production of mediun 

and high carbon wire rods in tne country and this -should...... 
not te a ahs with a number of electric furnaces coming 
Uupe 0De 


35. The present output of plates to 18:226 will have to 
be increased to enable adoption of welded construction on a 
oo in non-dynamically loaded structures. (5.6.3 and 
36. Stepping up the production.of cold formed licht 
caure structurals including larger diameter tubes is essen- 
tial. Sxép and strips required for the purpose may be 
produced in sufficient quantities. Steel plants may also 
exaziine the possibility of rianufacture of hollow sections. 
(5.6.4 and 5.0.3) 


376 Where re-rollers have spare capacity, hot rolled 
deformed bars for reinforcenent tay be manufactured from 
scrap rails and axles. Railways have already issued 
specifications for rolling plain bars and are considering 
manufacture of deformed bars as well. 1.5.1. can formulate 
a specification for the vurpose on the lines of ASTM 
specifications, adoptin,; the Railways practice. (5.6.5) 


38. Light bear: and lisht channel sections standardised 
oy I.S.I. are more efficient in use of stecl than mediun 
and neavy sections. % ISLB anc & ISIC sections were re- 
co.x.ended for rationalisation by the wanchoo Conmittec. 
There is an urzent need for JPC to act upon these re- 
commendations. Relaxations in the thickness of the web 
and the flan:ze asked for by the Producers have alrcady 
been inccrporated in I.S. specifications. (5.6. 


39. Proposals of BSP to go in for production of 
"nearly parallel" flan,e beam sections require to be 
encouraged. Siwitable standards to cover these products 
may be prevared by I.S.1. and J.P.C. may arrange to have 
them included in the list of rationalised sections.(5.6.7) 


40. J.P.C. may not recognise or publish prices for 
sale of offgradé quality structurals--and plates. (5.6.8) 


41. Steel mills may produce v-enerally structurals and 
plates to 1.S. specifications only for sale within the coun- 
try. In the intcrim period till sale of offfrade structurals 
and plates stops, suitable colour code may be introduced to 
distinguish between offgrade material and the inaterial to 
stancard svecifications. ihese restrictions will not be 
applicable to semi-finished steel goods, such as billets 

which could all get eee probably, under the epecet ices 
tion 18:1570-61. (5.6 


- Production of cement. 


42, The implementation of the recomméndations will mean 
that consumption of cement will increase to some extent. 

with the increase in production of cement being planned in 

the country, making available this additional quantity of 
cerent, it is expected, may not present a serious problem.(5.7) 


Production of bricks. 


43. The brick industry should be brought partially under 
the purview of tne organised sector for scientific develop- 
ment, particularly in big cities. (5.8) 


Lb, Proposals to set up seechanised brick plants in 
Hyderabad, Bombay, Jamnu, Binuvaneshwar , Chandigarh, Vishaka- - 
patnan, Gauhati and Delhi, ané sand-lime brick plants at 
Indore, Hoshangabad, Jaipur, WNaszpur and Hyderabad require 
to ve pursued to ve followed by setting up more such plants 
in other major cities. T::is may be arranged by the Ministry 
of Works and Hvusins in collaboration wi th State PwWDs and 
Ministry of Industrial Development. (5.8) 


Production of cellular blocks. 


45. ‘Proposals to set up plants for production of cellular 
blocks at Bandel, Zadarpur, Bhatinda, Kanpur and Bombay need 
to be pursued. There is scope for setting up a nunber of 
such units adjacent to therrial power plants where fly ash 
beco..%cs available as a waste nroduct and these may be .- 
installed at-least near the areas where multi-storeyed con- 
structions are coming into prominence. (5.9) 


Production of asphaltic corrusated she ts. 


46. Progress on setting up of plants for production of ° 
asphaltic corrugated she-ts in HP, UP and Maharashtra may 
be accelerated. (5.10) 


Production of welding equipment and consumables. 


U7. Manufacture of suitable welding equipment indigenously 


v) 


and stepping up production of welding consumables needs no 
emphasis. (5.741) 


4u3. The delay in supply of welding rods, after their 
manufacture could be cut down, if the excise duty is fixed 
on weight basis or on length basis instead of the present 
m2thod of fixing it as a percentage of the value (ad 
valorem). (5.11) 


Codes and specifications. 


49. I.S.1. may undertake an urgent review of its design 
codes for increasing the permissible stresses in steel, 
reduction in load factors, downward revision in the standards 
for suporimposcd and wind loads and also for reducing the 

lap lengths prescribed for deformed bars. (5.12) 


59. I.S.1. may also consider prescribing provisions in 
the code for redistribution of moments in RC rigid frames 
in addition to continuous beams and slabs, taking into 
considcration tic latest provisions in British, American, 
Russian and other codes... 1S:456 may have to provide for 
design of two-way slab on Hillerborg's strip method 
(modified) as well. (5.12) 


51. I.S.I. Code on structural use of aluminium now in 
formulation stage may be finalised and issued carly. (5.12) 


Assessment of overall savings. 


52. In view of a number of variables involved, it is 
practically difficult to cstimat2 with any degree of 
accuracy the overall saving in quantity thet can be achieved. 
A rough assessment made, even on a very modest rate of 
Pp2rcecentage saving shows that a reduction in consumption 

to tns extent of about 0.47 million tonnes of steel per 
annum, with reference to the present level of consum)tion 
and production in the country, can be anticipated, if ali 
the above recommendations in respxt of civil engineering 
works arc fully implemented. (5.13.1) 


53. Various short-term prcposals have been made by the 
Committee after taking into consideration the practical 
aspects of thcir implementation within a short time, and 
for this purpose, the period for implementation has b2en 
assumed to be about 5 years. In the first 2 or 3 years, 
the saving will naturally be less than what has been 
indicatcd, in view of the fact that various measures 
would be in different stages of imolementation and only 
some would have been fully implemented. (5.13.2) 
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adcitional investi:ations. 


Su. The recommendations are mostly pertaining to civil 
engineering works. The Comzittee could not zo into details 
of consumption »attern in other industries (except design 
and manufacture of railway wa gons and coaches) and of alloy, 
special and tool steels. It is considered that there is 
scope for optisising production and use in tnese fields as 
well. Institutin, ees aye investigation for the purpose 
may ce justified. (5.13.3) 


OS % Out of 10.54 lakh tonnes of mild steel imported in 
1971-72, 7.64 lakh tonnes comprised mild steel plates and 
suieets. Railways requirenents accounted for oniy 74,700 ton- 
nes. The Connittee could not set the full dctails of the bulk 
users Of the rer.ainins major quintity of plates and sheets 
imported. It would appear necessary to identify 911 the 
inecustrics using imported steel and decide on suitable 
moasures to be taken to reduce consumption of plates and 
sheets therein. The Connittee recommends investigation to 

be uncertaxen im.ediately. (4.2) 
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t ABT IL — FOR LONG-TisRM IMPLEMENTATION 
General. ~~ 


56. The recommendations given under "Part-I - For 
irusediate implementation" should be continued on a long- 
term basis as well. (6.0.1) 


57. With regard to the recommendations for long-term 
implementation, action should be initiated ii:mediately. 
Hesults of cconory can, however, be felt only after a con- 
Siderable lapse of tine. (6.0.1) 


58. Reduction in consumption of steel and other butlding 
materials and conseyuent reduction in total cost of works 
may be aciiicved, if the latest techniques in stractural 
optinisation are applied. (6.0.2). 


ye Thorough planning including detailing of steel 
components to ::inute detail wili enable correct-sizces and 
len ths of components to be ordered wherever possible, elini- 
nating wastaze. where low grade riaterial would serve the 
purpose of strength and durability thit could be used in 
preference to stecl. ven between one .:rade of steel and 
another, where a lower grade would suffice, use of that may 
be insisted upon. (6.0.3) 


Resicential and office buildings. 


60. Use of hish stren,,th deformed bars of proof stress 
upto 90 kg/sq.emr. can lead to significant saving in steel. 
It would, however, suffice if high stren,;th deformed bars -. 
of proof stress upto 60 k¢/sqem. are developed, provided’ 
there is no recurring expenditure in foreiyn exchange 
involved in import of additives, nowever marginal and small 
the quantity may bee (6.1.1) a : 


61. Reduction in dead load of the structural meribers 
of frared multi-storeyed buildin;;ss by use of light weight 
structurel concrete will res.1t in 10 to 15 per cent 
Sevinz in stecl. Manufacture of light weight agyrezate 
maie out of exnanded clay is to be developed on a priority 
basis. T..is is also more useful in Gangetic plain where 
the availability of stone ajyresate is poor. Reinforced 
lizht wei'nt cellular concrete slabs may also be made 

use of as an alternative to light weight structural 
conerete where suitable, although the thickness will have 
to be increased in such cases. (6.1.2) 


62. although it is prenature to think of larse-scale 
use of fibre class for reinforce:uent in concrete, need 
for its developnent exists. (6.1.3) 
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63. Timber can be utilised for a large number of struc- 
tural uses where at oresent steel is being demanded. Expen- 
sive hivsher grades of timber could be reserved for permanent 
structures while in the case of rural houses, temporary and 
seri-permanent buildin:s, buildin.s in hill areas ard high 
altitudes, low cost houses in urban areas, etc., less 
expensive secondary species of tirber, the durability of 
whicn could be improved by processing, may be utilised. 
Necessary I.S. codes for desi.n are already available. 
Utilisation of sriall dimension stock and development of 
glued Laminated wocd, tinber connectors, etc., are yet to 
make much headway. 6.4.4) 


65. Froese analysis for RC structures shoulc be based 

on limit state analysis and incorporation of suitable provi- 
Sions in codes and preparation of design aids may be under- 
taken by I.5.1. in collaboration with S.4.R.C. (6.1.5) 


65. Tnere is scope for reduction in the quantity of 
reinforcerent of steel if weldin.; is adopted instead of 
lappins. 1.5.1. may finalise tne procedure to bé followed 
ana precautions to be taken for welding cold twisted high 
serensta bars of indi enous manufacture «and issue an amend- 
ment to 1$:456 based on investi-stions to be done ty inde- 
pendent organisations like S.58.H.C , R.D.S.0., etc. S.U.H.C, 
may take action recardins the usscssment of suitability of 
higa stren:th defor:ed bars using alloy elements and give 
Pee recon enuations for incor oration in 1.58. cede 

ot. 


Structures. 


66. For situations where steel strictures are unavoic- 
able, economy in consumption may be achieved by the follow- 
ins nmetnodss 


(a) Use of weather resistant steel in preference to 
HTS to 18 :961~62 is rceomserded for use in very 
tall towers for :icrewave and television antennae, 


intverally ani in wuitiestoreyed stcel franes, 
win used. 

(bo) Use of welded box sirdgers may be made in girders 
and ec Lumis in medium and heavy industrial : 
buildin. se (6.2.1 to 6.2.3) 


67. Extensive service trials for réasonable periods 
with PC/tubuler structures for railwsy electrification 
masts ney be undertrken and if tne trials prove successful, 
they may be adopted. (6.2.4) 


ig 


68. about 45 to 50 per cent of Structural steel used 
in steel plant structures is consumed in crane gantry 
girders and columns, any reduction in design loads will 
result in considerable economy i: ste¢l. The present 
provisions in the I.S. codes for impact, surge and longi- 
tudinal loads to be considered in the desizn of crane 
Santry girders and colwms nay need modification, 
metallurgical and Enzineering Consultants (India) Limited 
may arrange for investigations te be conducted to arrive 
nt the realistic values for these loads, compare with 

tre practices followcd in other countries and furnish 
necessary cata to 1.8.1. for revision of the codes, (6.2.5) 


Hishway bridges. 


69. Use of PC girders in roid bridges upto 160n riay 

be considered by the wlnistry of Transport. In still 

jon er spans, use of 1i kt welzht structural concrete pre- 
stressec or very }.ij;sh streneth concrete (with concrete-~ 
polymer co.posites) vay be thouznt of. (6.3.61 


70. Welded steel bex girders have a great notential 
for ‘use in highway bric:es in Spans even upto 1000:., 
Ministry of Transport may consider their adoption in long 
span brid es. (6.3.2) 


71. Lar.@ scale use of cable Stayed girders may be 
Considered when nisn strensth steel plates, structurals 
and exbles become available in the country and facilities 
for weiginy and inspection inprove. (6.3.3 


Railway bridges. 


72. PC sirders may be adopted for spans upto lén 

in new constructions and doublings. Suitadle desi :ns for 
precast clenents for PC sirders may be evolved so that 
these girders can be used for recirdering of existing 
bridses. (6.4.7) 


73- fox girders of PC may also be ‘acopted in longer 
spans to ichicve nirimum use >of steel. They are eminently ° 
Suited for pallasted viaducts and elevated structures . 

for Metropolitan Transport Projects (Railways) which 

are due to come in future. (6.4.7) 


74. - Railways nay ex-edite their proposed studics 2n 
fatisue behaviour of RC with incizsenously manufactured. 

Geformed burs and take action for increasing the permi- 
Ssivle stresses in deformed bars in designs of railway 

vridzes. (6.4.8) 
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7§ 5 Where PC/RC canrot be adopted, the following 
measures are recon ended: 


(a) Use of copper benring quality H.T.S. to 15:961- 
62 nay be xdopted in lon= span open web girders 
as a Stancard practice in routes where speeds 
a ae of 160 km/h are not contemplated. 

Ge e1 


(b) Weather resistant steel, if it becomes avail- 
able in the country may be made use of for 
plate girders and open web girders. (6.4.2) 


'(e) Welded sirders of stvel to 13:2062-69 may be 
used. Necessary facilities may be developed in 
workshops along with installation of adequate 
radiographic ins »vetion equipment. (6.4.4) 


(d) Use of welded box girders, orthotropic plate 
ccnstruction and centinuous sirders will 
result in furtner.vcononmy of steel and railways 
nay develop expertise in these fields. 
(6.4.4 to 6.4.6) 


76. although use of aluminiun alloys have a potential 

for application in railway bricses in certain conditions, 
their use is only a distant possibility when the country 
procuces sufficicrt quantity of structural grade aluminium 
alloys. (4.4.9) 


Railway track. 


77. Slimination of rail’ joints by welding coes a lon; 
way in incr. asin; the service life of rails and Indian Rail- 
ways propose to lay lon: welded rnils/continuous welded 
rviis on their hard core routes totalling to about 

25,900 km track, whici: wili prin: about an annual saving 

of about 27,500 tomes of rails. (5.5.1.5) 


78. Reconditioning of points and crossings in-situ 

by repair welding on a lar-e seve will brin: down its 
consurption ty 5,000 tonnes per annun. Use of cast manga- 
nese stecl crossin_.s will save another 1,000 tonnes of 
rils ver annim. (6.5.1.6) 


79. Re-use of relensed rails by techniques which include 
uttrasonic testing, enc cropping, welcin,, to form long rails 
and finally re-profilins to jet correct table top and gauze 
face, if practised can permit 50 per cent of the rails 
released to be re-used. Installation of ultrasonic testing 
GQevices ant rai r¢e-profiling machine 1s suggested along 
with a tesino-eeonomic study of the process. (6.5.1.7). 


wee 
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80. With progressive introduction of welding of rail 
joints, the demanc for fishplates and fisnbolts would be 
substantially reduced. Use of smaller cianeter bolts and 
nuts now on trial if proves successful, will also result in 
sizeable economy. (6.5.2) 


e4. Scrap fishplates, tie-bars, screw spikes, etc., 
can be reclaimed and re-used by repressing of fishplete, 
conversion of BG tie-bars into MG ones anc forging and re- 
threading of screw spikes. Heleased steel trough sleepers 
from BG can be cut, repaired and re-used in MG (6.5.2.1) 


82. It has been decided by the Railway Board to use 
prestressed concrete sleepers on all the important trunk 
routes of the Broad Gauge with a kilometraze of 2bout 
25,000. «althougn as a short-term weasure, no significant 
econony in the consumption of steel in sleepers will be 
possible, with the use of prestressed concrete sleepers, 
there will be substintia? saving to the extent of 42,000 
tonnes of mild steel and 64,000 tonnes of cast iron ata 
Sta-7<z when the production ofprestressed concrete slzcpers 
in tne country reaches the 1.5 million mark. Use of KC 
two-block sleepers involves increased consunption of steel 
and their use may not be acvantaseous. (6.5.3) 


Railway ‘wagons. 
83, Welded fabrication is lizhter compared to riveted 


fabrication and the cnanse over from riveted to welded 
construction has to be effected gradually. (6.6.1) 


84, Designin,. wa:ons for the transport of specific 

commodities woud vernit the optimun desiun being ‘ 

(eo, luading to the use of minimum quantity of steel. 
6.2 


85. With the acoption of centre buffer couplers as a 
st.ndard, the need for fitment of side buffers nd dia- 

sonnls would cease leading to a saving in consumption of 
steel. For this, indizenous capacity for manufacture 

of steel castin:s is to be augmented. (6.6.3). 


86, In riveted cesizns, use of pressed’ sections 
instead of rolled sections will lead to economy in stecl. 


6. 


87. -Use of low alloy high yield steels for wagon con- 
struction could lead te a savinz of nearly 10 per cent 

in the consumption of steel. This could also be used for 
‘pitches! put on and structurals replaced during repairs. 
This special quality steel has to be developed and 
manufactured. (6.6.5) 
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88, It is not opportune to consider use of aluminiuri 
for wagon construction. (6.6.6) 


89. Use of fibre glass reinforced plastic for barrels 

of tank w..gons is not considered suitable in India at present 
when efficient mechanical retarders are not installed in 
all the hump yards. (6.6.7) 


90. Rubber is used in side buffers in lieu of helical 
springs already. Use of rubber sorings in lieu of steel 
springs at other places would have to pend till the indige- 
nous development of such a material. (6.6.8) 


91. Cast stéel bogies would lead to reduction in con- 
Sumption of steel and this has 2lready been adopted as 
standard for bogie stock on Indian Railways. (6.6.9) 


Ratlway_ coaches. 


92. with the introduction of longer coaches and double 
deck coaches, there will be substantial reduction in the 
quantity of stez:l used for coach construction. These designs 
have been developed and are proposed to be tried. (67.1) 


93. w Number of steel fittings in coaches could be re- 
placed by fibre glass reinforced plastic and plastic 
itens. (6. ie 2) 


94. Develorizent of alwminiun coaches is exnected to 
take about 5-to 7 years anc with their introduction, 
substantial saving in steel can be achieved, subject to 
availability of aluminium. (6.7.3 


95. For obtaininz optimum service life of suspensisn 
sprinss, they are to be manufactured out of peeled and 
centreless ground stécl rods, facilities for which are to. 
be developed. (6.7.4) 


96. It is desirable to use low alloy high tensile steel 
for coach construction, which will have in-built corrosion 
resistant properties. .« design of centre-sill type nas 
oéeen evolved in R.D.S5.0. and prototype production and 
stress exploration tests planned. This design in conjun- 
ction with use of low alloy high tensile steel is expected 
to result in considerable saving in stesl used for 

repair works. (6.7.5) 


97-6 Creation of facilities for production of tyres 

and whecls with better wear resisting properties can 

bring about soz reduction in conswiption of steel. Their 
effeet on rails will also have to be assessed. (6.7.6) © 
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Improved maintenance practices. 
98. In important structures, bridve girders and wagons, = 
better surface preparation with grit/sand blasting for the’ 
cleaning of the surfaces shall be followed as far as 

possible. It would be necessary to augnent the indigenous 


capacity, for manufacture of the blasting equipment required 
and the steél grit. (6.8.1) - 


99. Use of better painting systems in lieu of red 

lead which requires import should be adopted for structures 
in non-coastal regions. For the coastal regions, netallis- 
ing with aluminium followed by painting is recommended. 
(6.8.2 and 6.8.3) , 


100. Galvanising 2s a ,ener:] practice is not re- 
commendec, to restrict import of zinc. (6.8.4) 


Reuse of scrap axles and worneng tyres. 


101. Scrap axles, metallurgically sound, can 
advantageously be re-used for manufacture of a number of 
locomotive, wagon and coach components. Scrap a@arriage 

and wason tyres can be used for spring steel flats and hand 
tools. The above measurcs are already in “vague ~ in 
Railways.(6.9) 


Some experimental work has been carried out by 
the Railways for buildin. up the worn out portions an 
carriage and wazson tyres using submerged are process. 
Necessary investi,ations for standardisation of the 
technique are being taken up. (6.9 


Production of steel. 


102. Wear resistant rails to UIC grades 'a' and '3B! 
with: a minimum UTS of 90 kg/sq.mm. are weldable and have a 
_reater potential for use in trunk routes and main lines. 
Their development and production is: recomiended. Develop- 
ment of chrome manganese rail, if comparatively easier, 
is also recors:ended in preference to those of UIC grade 
'C' rails. Development, for the present, of Hadfield 
ay cla a steel rails is not advisable, (6.56461 and 

010-9 e . ‘ 


103. It is necessary. to investigate the possibility of 
developing a suitable alloy steel to resist corrosion 
effectively for use in about 1,600 km of track which falls 
in corrosive areas requiring frequent rail renewals. 
(6.54122 and 6.10.9). 
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104. There is need for investigations to be-initiated 
t>2 establish the techno-economic viability of developing and 
procucing volume hardened and temp:red rails. (6.5.1.3 and 


105. Development of all the crane rail sections show in 
IS 33443-66-is desirable in the interest of ¢onserving . 
foreign exchange, although the quantity of crane rails cone 
sumed in the country may not be considerable. (6.10.10) 


106. For achieving: saximum economy in consumption of 
steel it would be necessary to develop facilities in the. 
country for production in acequate quantity of plates and 
structurals of killed quality stewl to 18:2062-69, high 
strength deforrsed bars of proof stress upto 60 kg/sq.mm. 
(hot or cold rollec), copper bearing HTS to IS :961-62, 
weathering steel, low alloy hish stren.th steel of weldable 
quality and very HTS of weldable quality having proof stress 
of 70 to 80 Kk ’sqemm. (6.10.1) . 


147. Facilities for manufacture°of parallel flange beams 
have to be planned ivsiediately so that in course of a few 
years a cd..pl.te switch over to ianufacture of these 
sections would be possible. Instillation of universal mills 
in new stéel plants will have to be a part of this 

programe (6.10.2). — ‘ 


108. I.S.1. say prevare necessary standards for parallel 
flange sectians on the lines of I.S.0. standards. (6.10.2) 


109. It is necessary for the Steel Ministry to pursue 
the project of settiny up of six plants for autonatic 
fabrication of continuously welded beairs of depth upto 2n, 
recor.ended by wWanchoo Conrittec, when the country beco:es 
self-sufficient in plates to IS :2062-69. (6.10.3) 


110. There are a few rationalised structural sections 
which are not to any Indian Standards. If they are found 
efficient in use of steel they may be incorporated in Indian 
te ey otucrwise their manufacture ay be stopped. 

- 10. 


111. Producers shall arrange to roll to start with at 
least all tne rationalised 1.5. sections. In course of 
tie, the number of rationalised sections nay increase 
progressively to cover all the I.S. sections. . periodical 
review may be uncertaken by J.P.C. for the purpose in 
consultation with I.S.I. and major users. (6.10.4). 


112. nfforts miy ve made by steel plants to supply 
plates in lengths upto 13.5m to meet the special require- 
nents of railways and other or-anisations, as otherwise 
there will be wasteful use in providing splice joints, 
particularly in riveted structures. (6.10.5 
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173. Sophisticated automatic hot/cold sawing -quipment 
may be vrogressively introduced in stezl plants anc fine 
cutting tolerances of +3mm and -0O in lengths of finished 
stecl products may be obtained. (6.10.4) 


17h, Yield of centinvous cast ste:l is about 99 to 

96 per cent compared to-70 to 75 per cent with the conven- 
tional steel making process. Increased us2 of continuous 
custing Will lead to higher production. (6.10.7) 


115. Oil quenchiig and tempering facilities for wheel 
tyres may bo set up which measure will reduce th2 require- 
mont of tyres for steam locos and gMU coaches in the long 
run. (6.10.8) 


Timber production and distribution. 


116. Although wood Seasoning and treatment plants have 
bccn s:t up in various parts, concomitant developments 
requircd for supply of timber and scientific m:thods of 
cenversion and utilisation of timbcrs from logs are yet 

to come to satisfactory levels. Corocrations for crocessing 
and marketing timb:r hive been formed only in some states 
such as Orissa, Madhya Pradesh, Rajasthan, Maharashtra and 
Karnataka. It is reconumended that the remaining states also 
may consider se'ting up certoritions so thet technically 
accentaole material both of the primary and svccondary species 
may b? made available everywhere. (6.11) 


117 + Ministry of Industrial Developm2nt may underteke 2a 
detailed study for development and production of Light 
Wcivht agervgates made out of expanded clay, concretc- 
dDolymer comositc, fibre glass, structural aluminium alloy, 
high strength cables, rubber sprincs, etc. Setting up 

of light weight aggregate plants proposed at Calcutta, 
Lucknow and ir Tripura requires to be pursucd. (6.12). 


Extcnt of savings, . 
118. A rough assessmont made assuminzs a modcst Percentage | 
of saving reveals that an additional saving to th: tunc of 
2,£0,090 tonnes per annum at the , resent level of consump- 
tion can be anticipated with the full implementation of 

all the iong-term provosals mentioned ahove. (6.13) 





119. Extent of non-implementation of the recom endations 
that emanated fror: studies made earlier by certain Comittees/ 
organisations are summarised in para 3.7. One of the main 
reasons that could be attributed to non-imvlementation of 
even some of the most important recomendations has been 
the absence of a separate orsanisation or machinery having 
becn set up to coordinate with the riinistries and watch 

and pursue the prosress of their implementation. It cannot 
also be denied tnat reduction in consumption of steel wis 
greatly hampered due to steel plants having not changed 
their pattern of production to suit the requirenents of | 
the country, with economy in consumption of steel as the 
objective. (3.7 and 7.0) |. . 


120. The existing coritrolling and regulatory bodies in 
Central and State Governments an@ local bodies should under- 
take the resyonsibility of ensuring that the recornenda- 
tions of this Committee are given effect to. It is 

possible that in sowie cases, the existin: machinery is 
either not competent or is not accquate to ensure this. 

In such cases, it is worthwhile Strengthening the set up 

to make it competent and adequate. (7.0) 


ae It is emphasized that the existing’ manufacturers 

of steel, Cesigners, fabricators and users shoulc be nade 
aware of the national inportance of avoiding improper use 
af and misuse of stecl of which there is short Supply in 

the country. Two to tnres hundred crores of rupees are 
soent annually in forcizn exchange for import of steel. 

By avoiding this foreign exchance outzo, it may be possible 
to set up a new steel plant évery year in the country. (7.0) 


122. The Comittee recomniends setting up of a Steel 
Econony Cell th.t will report to and work directly under 
the iiinister of Steel anti Mines. T.sis Cell should be 
headed by a co:petent person who has extensive expericnce 
of ase of steel. The scope of work of this Cell is 
Cnureratec in para 7.1. fhe function of this Cell will be 
purely one of xonitoring the extent of implementation and 
keeping the Minister of Steel ana Mines advised periodical- 
ly. (7.0 and 7.1) 


123. Instructions may be issued by different departnents 
of Central and State Governments adopting the recormenda- 
tions of the Com ittee and nermitting any increase in cost 
of work that may result due to impleiientation of the 
proposals for economy in consumption of steel. (7.2 and 7.6) 


124. Céntral and State Governments may issue instruc- 
tions for amendment of bye-laws of Municipal corporations 
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and Municipalities in line with the recomendations of this 
Com..ittee. C9. 2) 


125. Officers and staff manning the bridve and struetural 
desi-n win.s in Central and State Governnents shoulda be 
encouragecé to undergo refresher courses and specialised 
in-service training to make them uptodate in modern concepts 
of design of bric@:e and structures. (7.2) 


126. The gepartnents of Central and State Governments 

and other adrinistrations res consible for constructional 
activities and for their approval may, as far as possible, 
adopt the I.S. design codes for builcings and structures 
without any relaxation, unless special circumstances warrant 
such deviation. (7.2) 


127. w Snecial Cell muy be set up in I.S.I. to prepare 
and supoly, free 2f cost nand books ind design aids to 
practisin: civil enzincers, arcnitects and final-year 
civil engineering students in all snzinecring Colleges. 
ahis Cell will have s»xecialists drawn on ceputation fror. 
aifferent Ministrics -»c Public and Private Sectors. 
Unless prepsration of handbooks and design aids is en- 
trusted cs a wnole ti.e job to specialists the work is 
likely to ve delayec. This Cell will also arran.:e for 
Ssecial icctures to be delivered in engine.ring @olleges to 
wake teachers and students aware of the latest chanses in 
tie desir codes. (7.3) 


128. Institutions, structural designers, research 
scholars, Scicntists, :.anufact «rin: units, etc., who have 
cone outstraniing work are vede significant contribution in 
regard to cconory in consurnotion of steel may be considered 
for nationil ww-«urds ant titles. (7.5) 


129. Cortifierte thet the requirenent of steel has been 
kept to the ninimum anc tht the reco: endations of the 

Con ittee have been fully co plied with, may be recorded by 
the .unicipazl on incer in resard to each work to be 
approved by hii ant by the officer cousetent to sanction 
the estin .te in ease of c.ch governmeent work. (7.4) 


130. The overall expenditure in implementing the 
recommendations of the Coumittee will be arnply compensat- 
ed ay sivin; in steel and reduction in import of steel. 


(7.9 


131. Steel Economy Comuaittees may be constituted by the 
Governnent of India periodically, sy once in 5 years or so, 
to review the extent of implesentation of the recom.enda- 
tions of the errlier Comittee and the benefits therefrom 
and als» to brin; the earlier recom.xndxtions mpto-date P 
taking into considerx:tion the latest concepts in rational 
and efficient use of steel and their production. (7.8) 
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_CHFPTER 1. 
PRE AMBLE 


2-1 ShriT.4. Pai, Minister of Steel and Mines wes 
deeply concerned with the demend for steel continually 
overteking steel production in the country, end with the 
consequent outgo of consicerable foreign exchenge for 

im )orting essentiel steel to bridge the grp. He recognised 
thet the position could be improved by taking suiteble 
steps to maxe the utilisation of steel proper end more 
efficient end by modifying the patterns of production to 
the extent feasible. It was entirely on his initiative 
tnat the Government of India in the Ministry of Steel and 
“ines (Repartment of Steel) in their ‘Notification No. 
SC(1)-101(15)/73 deted 17-11-1973 appointed e Committee 
consisting of the following to make recommendations for 
economising consumption of steel in the country: 


(1) mri’. Srinivesan, - Chairman... 
biréétor Generat;—_ cee 
Research, Designs end) Stenderds 
Crganisetion, 

Ministry of Railweys, 
Lucknow. 


(2) eori Heri Shushen, 
Formerly Chief Technical aviser, 
Ministry of Steel end 
now Adviser (Technical), 
Ministry of Heevy Incustry. 


Member. 


(3) Shri 5.S. Krishnaracher, - 
: Deputy Director General, 
Incian Stenderds ane vAtuLeens 


Member. 


(4) shri n.S. Desai - Member, 
uarector , : 
N/s .1.N. Dastur and Co.(P) Ltd., 
Je outta. 


(5) Shri J. Mukand, 
Chief kngineer, 
Central Design Orgenisetion, 
Central Public works Nepartment, 
Hinistry oF. Works end Housing. 


Member. 


(6) Shri B.B. ew, oe - Member. 
Adviser, ; 
Public Health and Environmental Engineering , 

Ministry of works end Housing. 


’ 
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(7) Dr. S.R. Pramanik, . - Member. 
Formerly Chief Metallurgicel Adviser, 
Central Engineering end Design Bureau, 
Hindusten Steel Ltd., Ranchi. - 
Now Dy. Chief Engineer, 
Metaijurgicei and Enginecring 
Consultants (India) itd., 
Reneri. 


(8) Shri Semerapungeven, ; - Member. 
fissistent Generel Superintendent, ; 
Bhilel Stel Plant, 


Rhiloi. 
(9) Shri Xalicheren, . - Member 
Dirwcteor, Civil Engineering, Secretary. 


Reiis'-y Poard, 
Ministry of Reilweys, 


New Delhi. 


This notification elso mentioned that the Committee should 
submit its report by the 2lst December 1973. 


2.2 The Conmittee met Shri T.&. Pri, Minister of Steol 
end Mines on 7th of December ,1973 end discussed the scope 
of work to be underteken by the Committee. The Committce 
is required to give recommendations not only with regard 

to the consunption of stccl but also meesurcs needed to 
cpvimise proéiuct ion end to restrict import of steel. The 
Minister «2:0 cesired thet a review be made of the 

ceriier reports on economy in steel made by different 
owrsricationcs and comaittecs, end such of the. recommende- 
tions which hevo not been implemented as yet be pinpointed. 
Suggestions oc .v the procedure to be followed end organisa- 
tion to be oc: up so thet such of the recommendations 

that are eecentapdle to the Committec are fully implemented, 
ney elso be given. The report is to indicete separately 
tne short-tern snd the long-tcrm measures proposed. The 
cate for sviiaission of the report was changed to 

Sist January,1974 from 31-12-1973 notified earlier. 


2.3 The Coznnittcee met in Rail Bheven, New Delhi thrice 
e% 6-12-1970, 17-12-1973 era 1-1-1974 before finalising 
this report. 


2.4 In the limited tine at the disposal of the 

Committee, it wes not practicable to issue a questionnaire 

to outside bodics end collect information ab initio. 
nvestigatiors were, therefore, done making use of the 
informetion readily available end the recommendetions 

mede besed thereon. 


eodte 
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CHAPTER III 


STUDIES MDE EARLIER *ND THE EXTENT 
Of LiPLENENT “TION OF RECOMMEND *f TONS 


3.0 The subject of economy in consumption of steel in 
the country hed been exemined from time to time py e 
number of Committees and organisations. Nos of these 
studies were with regeré to the saving of steel in Civil 
Engineering works only. It is profitable to compile et 
one plece the results anc recommendations that emanated 
from these studies. 


3.0.1 Shortly after the etteinment of independence, 
anbitious plens for repnid industrialisation of the country 
were formulated. Steel being en essential basic raw 
materiel for all industries, serious thought wes given to 
increase its production. Simultaneously, the questions 

of effecting savings in steel consumption assumed urgent 
importance for a speedy development of national economy. 
Tne realisetion of this fect led the Pirector General of 
Industries « Supplies, Government of India, to request the 
Institution of kngineers (Indie) to exemine the question 
of conservetion of steel from ell aspects. A committee wes 
eppointed by the Council of the Institution of Engineers 

in Mey 1949 under the Chairmanship of lete Dr. f.H.Pandeya. 
This Comnittee submitted. e report to the Ministry of 
Commerce end Inéustry (Nevelopment sing, Co-ordination) 

in uctober 1950 ane hed meade certein recommendations re- 
gerding the manner in which steel economy could be echieved. 
Subsequently, on a reference from the Ainistry of 

Coumerce end Industry (Engineering Division), the comments 
of the Steel Saving Comnittee, on the "Summery of the 
Fourth Report of the Steel Economy Committee" of U.K. were 
furnished to the Government’ of India in Merch 1952. 


3.0.2 In 1950, the Planning Commission recommended to 
the Government of India thet the Indien Stenderds Institu- 
tion showld underteke a progremme for increasing effi- 
ciency in the use of structural steel, by the formulation 
end implementation, of standards relating to its production 
end use. Accepting this recommendation, the Government 

cf India requested the ISI to take up * steel economy 
programme to include: 


(a) Formuletion of Standards for hot-rolled 
sections; : 
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(c) Formulation of Codes: of Practice for the use 
of ateel in structures; 


(d) Preparation of €ypical d.esigns and @rewings 
for and other aids to the implémentation of 
the higher efficiency standards; 


(e) Preperation of Standerd Specifications, Codes 
of Practice and other publicetions for 
populerising welfine as 2 medium of fabrica- 
. tion of steel; end 


(f) Sponsoring experimental and other investi- 
gations necessary for the formulation end 
revision of higher efficiency standerds, 
releting to production end use. of struc- 
turel steel. 


In the ISI, this work was entrusted to the Structural 
Steel Sectional Committee 3°C:7, which had representatives 
>° she main producers of steely Ministries of Iron & Steel, 
Psicvays end Transport, N.B.O., CPwD, etc. The Steel 
neonomy Section of ISI was manned by an officer on special 
cuty. Shri T.V.Joseph, a senior engineer, whose services 
were made avellable by the Ministry of Railways. Under an 
spreement finalised with the United States Technical Co- 
operation Mission (India), “4/s. Remseyer end Miller Inc.,- 
Iron & Steel Industry Consultants, New Ycrk also rendered 
*cehnicel assistance to the ISI in this project. The 

wosl was started in February 1954.. 


3.0.3 Simultaneously, with the progress of work made by 
the ISI committee, the Ministry cf works, Housing and 
Supply instructed the Netional Buildings Orgenisetion in 
September, 1956 to constitute a technicel committee to 
explore all’ possible evenues leading to economy in the use 
of steel in building construction. The Committee consisted © 
of the Director, N.B.U. as its Chairmen with six members 
drawn from the Ministries of Defence, Railways‘, Steel, 
Works Housing and Supply and the ISI. Some more members 
were co-opted subsequently. The observations and recommen- 
Getions of the committee ere contained in the printed 
report published by N.B.0. in October 1957.° 


3.0.4 With the completion of most of the works undertaken 
ty ISI under the steel ecenomy prsgremme, ISI requested the 
Nationel Council of. Applied Economic Kesearch to undertake 
a Getailed end objective assessment of the possible saving 
in steel through stendardisation arising out of the work 
cone till then by-d61.. The Council was assisted in this 
study by an Advisory Committee with representatives from 
ISI; Braithwaite and Compen¥Y and M.N.Nestur and Compeny. 
The Council issued * questionnaire to nearly 150 steel 
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faebricacors, consulting engineers, etc., #11 over the 
country and based on the information furnished by about 
30 of them regarding details of structures fabriceted, 
the savings thet would accrue if °11 the Indien Standards 
formulated could be fully implemented were worked out. 
The Council published its printed report "Sevings. in. 
structural steel through standerdisatinn" in 1965 and 
this contains a number of useful recommendations. 


3.0.5 The Government of Indie in the Ministry of Steel 
and itines took note of the report of NC*crR and realized 
that if the savings mentiened in the study were to be 
achieved, it would be necessary for co-ordinated action to 
be vcaken by the producers of steel, by the designers of 
steel structures and by the steel fabricating industry. 

A Committee under the Chairmanship ef Shri N.N.Wanchoo, 
Secretary, Ministry of Steel: and Mines was constituted in 
December 1965 to distuss the entire subject including the 
concrete steps to be taken. .All the Steel Plants, ISI, 
Ministry of Reilweys, Ministry of Defence, CPxD, Indian 
Engineering &ssoctation, Dastur and Company, Jessop and 
Compeny, and Braithwaite and Compeny were represented in 
this Comaittee. A sub-committee essisted by five working 
groups went into the details for nearly an year and e 
helf. Based on their report, the Committee formuleted a 
number ef recommendations, which are contained in the 
dinutes' of the Committee's meeting held on 26-5-1967. 


3.0.6 Subsequently, a committee with the Joint Secretary, 
Department of Steel as Cheirman, the Industriel Adviser, 
Department of Steel eas convener ard: representatives from 
the Ministries..of Transport end Defence, CPxT, NBO, CBRI 
end DGTP es members-.was constituted in June 1971 to 
consider substitution/reduction in consumption of steel 

in Civil Construction. This Committee hed two meetings 

and made se number of useful suggestions, es revealed in 
the record note of discussions of the meeting held on 
27-12-1971. 


3.0.7 At the Annuel Session of the Institution of 
Engineers at Trivandrum in January 1957 erising out of 
diseussinn on a paper "Economy.in Steel - a Pressing 
Problem" by Mr. V.Cadambe, e Committee was. constituted 
under the Chairmanship of Mr. &.%. Nedirshsh to go into 
the question of steel econowy. Final Report of this 
Committee on steel economy was submitted to the Secre- 
tary to the Gavernment of India, Ministry of Steel, 
Mines and Fuel, New Delhi, in Necember, 1958. 


3.0.8 In the subsequent peragraohs, the sspects of 
work done by the different committees mentioned above 
(except 3.0.7) and the recommendations medeé ere 
sumierised. ; 
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3.1 Committee of Institution of Engineers (India). 


The Committee, appointed in May 1949 by the 
rnstitution of “nczineers under the chairmanship of the 
late Dr. A.H« Pandeya, suggested: 


(a) the use of alternate mat2rials to the 
maximum possible extent; 


(ob). makinz improvements in design procedures 
by improving the existing codes; 


(c) the increased use of st:el of higher 
performance and rationalisation of steel 
sections; and ee 


(d) the promotion of welding in place of 
riveting. 


3.2 St221 economy programme of I.S.1- 


As a result of the assignment given to the I.S.1. 
under the ste2l economy orogrammc, after years of 
continuous study and deliberations by exnert panels and 
study groups, a number of standards of hot rolled 
sections and cold formed light gaus2 structurals, codecs 
of practice for use of ste2l in building construction, 
specifications for-elettrodes, wire, flux and their 
use, standards for welding of struotural steel and a 
few handbooks have been published. The Teehnical 
Committee of the :.S.I. entrusted with this work held 
the view that if.all the standards published were fully 
implemented by the stcel producers, designers and fabri- 
cators, a saving upto 25 per cent in structural steel 
could be achieved. — 


3.2.1 Althouzh, originally the work was entrusted to 
tn2 Committee BDC-7, subsequently in 1956, the need and 
tre advantage of co-ordinating the production-and-use 
raspeots in the standardisation of metals led to the 
sotting up of a separatc Division Council for the work, 
viz., the Structural and the Metals Division Council, 
SDC. This Division Council is constantly reviewing 
the present standards (codes and specifications) and 
wh2rever warranted, arranges for revisions to keep up 
with the research and developments in the country and 
abread to achieve greater efficiency and economy in 
use of steel. 


2.3 Report. of National Buildinss Organisation. 


The Committee set up by the J.B.0. realised that 
ceconomy in the use of stzel in buildings could be effec- 
ted in several ways and concerted and co-ordinated drive 
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Was ne2cessarv on all possible fronts to obtain conspicuous 
results. Thus, the saving may be through rationalisation 
of bye-laws and codes of practices, rationalisation of 
design methods, imorovement in constructional practices 

and substitution by other suitable materials. Keeping 
these asp2cts in mind, th2 Comittee made a number of 
recommendations to the Govarnm-nt for their consideration, - 
a summiry of which is give2n below : 


3.3.1 Ths immediate measures needed incluce adoption of 
higher stresses, more rational use and design of steel 
structures and use of substitute materials. The long-term 
Measures include imparting training, encouraging better 
design practices, use of new tcchni‘jues and substi tution 
by soph esi tent 2d materials. 


3.3.2 che use of structural stee.. in building construction 
shoulc b2 reduced to a minimum by substitution by reinforced 
concrete and prestressed conerete and where possible and 
economical, by timb:r and aluminium where such substitute 
materials ar2 available... , 


3.3.3 A Sstateaent indicating thc recommended use in the 
order of preference of differcnt materials and type of 
construction for different building components was given. 


3.3.4 | Since MS'bars and rods are th2 categorics to be 
preferred to structurals, the Ministry of Steel and the 
Tron and Stecl Controll::r should investigate the po ssibi- 
lities of turning out more MS bars and rods than at present, 
sacrificing, if necessary, equivalent quantities in the 
catogor., of stracturals. 


3-3-5 (a) The neéé for substituting structural steci 
and ordinary reinforced concrete by pre- 
stressed concr2te is vital in the present 
context of shortages of do th cement and ste-l. 


(o) As a positive step towards tnis end it is 
necessary to onsure that adequate quantities 
' of prestressine steel should be available in 
“s the country ‘from Which the intending consum2rs 
can drew without going through the time 
consuming procedure of importing their require- 
ments ‘for cach-use as is being done at sresente 


(c) For this pursose it is considered necessary 
to stock som2 quantities of this materia: 
against aenticipatcd demands. (An cutline of 
organisation necessary for thie .+ -'s80 
recommen” 
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3.3.6 Roofs of many Seaagnes cen be changeée to timber 
construction. Steps should be taken to meke aveilable in 
the market adequate quantities of treated timber of 
secondary species for structural use. 


3.3.7 To reduce deac weight in structures end consump- 
tion of steel, light weight construction is essential for’ 
multi-storeyed buildings. Plants should be set up imme- 
diately for producing hollow cley tiles end hollow concrete 
blocks with-light weight ag.regate in principel ereas 

where multi-storeyed construction is coming into practice. 


3.3.8 Jse of deformed reinforcing bers in concrete can 
bring considerable economy in use of mild steel reinforce- 
ments. These rods may be made available in the market. . 
Guickly and these may also be made available in preference | 
to plain bars and rods. 


323-9 IS:875 in respect. of loadings on structures should 
be followed, as fer as paste Tone by all Government. depart-. 
ments. 


3.3.10 The Government may make it mendetory for all depart- 
ments to follow IS:800 for design of steel structures. | 


3.3.11 ‘here use of structural steel is unavoidable, weld-.- 
ifig is to be preferred to riveting. For this purpose,.. 
designs on recogniseée principles of' plastic, theory should 
also. be adopted. 


3.3.12 It will be advisable for tne officer epproving the ° 
design, to record in each major design, a certificate to 
the effect (a) thet the use of structural steel has been 
evoided wherever possible and limited to the minimum in 
other cases;and (b) thet the loads, stresses and design 
practices adapted ere. in conformity with IS: 800. It is 
further considered that similar certificate from a 
Shertered Engineer mey be insisted upon in respect of all 
designs in the private sector in which substential quanti- 
tics. of structural. steel is released either by the Pro- 
vineial Iron and Steel Controller or by the Ministry cf 
Gommerece and Industry. 


G.ioelS Pormissible stresses in M.S. reinforcements in 
RC work mey be increased end this subject may be referred 
to ISI for their consideration and decision. 


notes This is being reviewed by ISI from time to time. 


ls: 


3.3.14 About one third of the quantity of M.S. bars and 
rods are at present marketed as untested. Permissible 
stress adopted for this category ef steel by some depart- 
ments is only 16,000 1b/sq.in. Most of these bars are 
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rolled from billets falling slightly short of the standard 
specifications. The Committee feels thet the Iron and 
Steel Controller may errange to market this steel as 
‘tested’ but certified to a lower class, sey Class II, 
with euerenteed physical properties. The permissible 
stress for reinforcing bers of this class shall be consi- 
dered and laid down by the relevant Committee of the 
indian Ctandards Institution. 


Note: IS: 1977 for commerciel quelity steel is published 
and she relevent IS design codes revised to 
indicate permissible stresses for this steel. 


3.3.15 Considerable economy in cost and in steel will 
arise out, of retionalised desien of foundetions and struc- 
tures. Specielists ere necessary for this purpose. The 
Netional Buildings Orgenisation will be the epprooriate 
body on whose establishment such specialists required for 
consultancy could be borne. 


3.3.16 Most design authorities could keep terget figures 
for use of steel for various types of buildings from 
anelysis of buildings already designed, and the designers-- 
should see thet these target figures are bettered every 
time. Periodicel publicetion of such figures by a bndy 
like the National Buildirgs Orgenisetion will be helpful 
in the shering of such knowledge. 


34 Study by N.C.AE.R. 

3.4.1 This study was based on the deta collected regard- 
ing incisenous production and import of structural steel 
end its use in fabricated suructures during the Second 

Five Yeer Plen period. The sevings assessed ere based on 

e very simple, but important assumption that ell the Indien 
Standards formulateé till then would be fully implemented. 
This meant that the country would be able to roll and meke 
aveilable all the rclle. sections shown in Indian Stenderds 
(including Light Lerms and channels), fusion welding queli- 
ty stee: and steel strin for making tubes end cold formed 
sections would be evalticole in sufficient quantities and 
thet the fabricating industry would be geared up fully 

for production of welded structures, including acquiring 
necessary equipment and trained welders. 


3.4.2 fs a result of intensive study made, the findings 
end conclusions were drawn under the following heads: 


(a) Stenderdisation and retionalisation ef steel 
sections end design practices; 


(b) Increased use of welding; 
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(c) 4dontion’of tubuler construction; end 
(d) Adoption of cole formed light gauge sections. 


Under these four cetegories, the Committee estimated thet the 
totel seving in steel would be €3.6 pcr cent. The aggregate 
saving in structurel steel during thc Second Plan period 

as per this theoreticel study, stould have teen 4,20,000 tons 
at 23,65 per cent. ‘“s pgeinst this, the ectuel cstimeted 
roving achievcd ves only 42,°C) tens, 4.€., 2.4 per cent. 

The reason for this shortfell wes thet the assumptions 

made in working out the savings ware not realistic end 

most of the néasurcs required were not/could not be 

acopted. 


3.4.3 The possible savings essessed for the Second Five 
Year Plen period were projected for the Third, Fourth snd 
Fifth Five Yeer Pl*en periods end the sevings were estinated 
31 the report, as under; 


Neseription. Third Fourth Fifth 
Plen. Plen. Plan. 


'() Taticipated producticn — 
of fabriceted steel pl” 64600 12,600 
structures {9900 tons). 

(b) Saving ‘000 tons) 320 +1,790 2,970 

(e) GSeving (Ps. crores) 64.4 125.3 _ 207.9 


Snc ebove cstinates are based on the essumption of 23.6 per 
ean’. ° “ing. 











3.4.4 Several importrnt espects of steel economy hed been 
avewg-up by this study end the following recomiaendetions were 
mede in this regerd, for urgent attention of the Governnent 
ec India end the producers ere users of steel. 


3.4.5 Jnrdien Standard stee> sections are more e“ficient then 
sectiens hitherto used in the councurv or overscas thus result- 
ym, in sudst nti+l seving ir stee.., t is irrortent that the 
ancgreted et:-61 plants in the country should switch over to 
wie produccioan of Iidien Ctenvizrd sestions, pertionularly the 
twat weight berms and chennels (ISLB end ISLC) which con- 
v'ibute to ine meximum savirg of steel. 


“°,4.6 The retionelised list of steel sections for immediete 
peeduction in the country was recommended by a committee 
wiier the Cheirmanship of the Iron and Steel Controiler, 
Severement of Indie. This recommendation wes: based on the 
“indy made by the Committee on St¢el Rationelisation of the 
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Indian Engineering Association. It is essentirl that a 
more comprehensive study should be made in order to consi- 
der the possibility of reducing the number of steel sec- 
tions now included in various Indian Stendards. 


3.4.7 Although the Indian Standserds for beam and channel 
sections were formulated in 1957 in consultation with the 
producers, the steel mills have not been sble to produce 
so far the light weight sections. The main reasons edven- 
ced by the.steel mills have been extensive roll wear and 
loss in production. It is essentisl that the technical 
committee of ISI should review the profile detsils of the 
light weight sections in the light of experience gained 
and modify them so that these could be produced in the 
country on economical basis. 


3.4.8 It is essentiel that ell design offices should use 
Indien Standard Codes of Prectice for design of steel 
structures, 


3.4.9  Preparetion of raed for Structural Engineers 
wes one of the important items included in the Steel Eco- 
nomy Programie of ISI. So far, only four handbooks have 
been published. It is importent that ISI should expedite 
preperation of all the hendbooks so that the Indian 
eho puplsened cen be properly applied in sctual 
practice. 


Note: The hendbooks for structural engineers so fer 
_puclished ere as under: 


SP:6(2 )-1964 - Structural steel sections. 

SP:6(2)-1962 - Steel beams and plate girders. 

SP:6(3)-1962.- Steel columns end sheets. 

SP:6(4)-1969 - Use of high strength friction 
grip bolts. 


SP;6(5)-1970 ~ Cold fermed, light geuge steel 
structurals. — 


SP:6(6)-1971 - Application of plastic theory in 
. design of steel structures. 


SP:6(7)-1973 - Simple welded girders. 


3.4.10 As subtantial saving in steel can be achieved 
through adoption of welding, use of welded structures 
should be encouraged. Indian Standerds covering all as- 
pects of welding heve slready been published. The follow- 
ing meesures should be adopted to cx Ghese 
stendards: 
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3.4.10.1 Existing fecilities for treining end testing 
of welders should be enlerged so that compe- 
tent welders are available in large numbers 
to the fabricating industry; 


3.4.10.2 Steels of weldable quality should be made 
avelleble in sufficient quantities; 


3.461053 Arrangements shoul’ be mede for manufecture 
of clectrode quality steel to avoid import 
of such steel and/or electrodes; end 


3.4.10.4 Capacity for fabrication of welded struc- 
tures should be increased. 


34-11 Tubuler structures.should be used in ell locations 
where heavy ioads, such as those due to cranes, are not 
~necintered. In order to encourege the use of tubuler 
structures, tubes conforming to IS: 1161-1963 should be 
uae available to users in sufficient quantities. Tubes 
of sizes larger then 6 in. dis. ere not being menufactur-~ 
ed in the country et present. Steps should be teken to 
rroduce tubes of lerger diemeters to eneble wider 

tjJoption of tubular structures. 


3.4.12 Jse of cold formed light -geuge steel sections 
contributes to the meximum percentage savings in steel. 
Turss sections sheuld be use¢ for purlins in all steel 
structures, These should also be used for all other com- 
ronents cf structures where concentrated loads, such as 
those due to cranes, are not encountered. Production of 
cold sormed lignt gauge sections sheuld be stepned up 

ir order to encourege use of these sections in struc- 
tures. Steel strip conforming to IS: 1079-1963 should 

ré mede evailable in sufficient quantities for cold form- 
~.g into shapes specified in IS: 811-1961. Although the 
iccetions where tubular structures end cold formed light 
gauge sections sould be used sre more or less identical, 
es far as possible, preference shculd be given to cold 
formed light, zeuge secticns in structures in the interest 
os greeter e-onomy in steel, 


2.4.14 As cold formed light geuge sections are produced 
‘cum very thir .teel strips, it is imporient that suiteble 
corrosion protective measures are edepted. ISI should ex- 
pedite formulation of codes of prectice for protection of 
light..gauge steel structures. 


2.4.14 It is elso importent that all Indian Stanceards re- 
leting to production end use of steel should form pert of 
the curricula for study in ell the engineering colleges 

end other technical institutions es this would ensure wider 
implementetion of these stendards. 


3.4.15 Although the resultent savings due to implementation 
of IS: 1570-1961 have not been taken into account in this 
study, it is important thet the Government should take 

steps to ensure thet only steels conforming to this stan- 
dard are manufactured end used in the country in order to 
derive the meximum benefit from standerdisation end 
rationelisation of elloy end speciel steels. Further, 
wherever foreign countries collaborate in verious indus- 
triel undertaking, it should be ensured that steels 
confo:minz to IS: 1570-16] sre used. 


3.5 vwenchoo Committee Report. 


The minutes of the meeting of the Committee on sev- 
ing in structurel steel through standerdisation held on 
26-5-1907 contain ea few recommendations on the report of its 
sub-committee, the gist of which is given below:: 





5.5.1 Production of IS “Medium beams without relaxation. 


The proposal for withdrewing relaxations for beams 
of depth below 200 mm may be re-examined by ISI keeping in 
view the difficulties expressed by the producers. 


Note: ISMB sections with relaxed dimensions have been 
accepted in 1972 es standard sections. 


Seoee Production of light weight sections. 





The following light beem end light chennel sections 
should be develuped:- 


Beans - ISLB 300, 200, 175 and 100. 


2 tee ow. 


Channels - ISIC 300, 200, 150. end 125. 


It was also decided that TISCO should roll ISLB 100 and 
ISLC 125, end Bhilai should roll ISLB 300 end ISLC 300. 
JPC was to nallocete the remeining sections to other 
producers. 


Relaxetions on the light sections were to be 
examined by ISI and an amendment issued. 


Note: *mendment has been issued by ISI. 


3.5.3 Reduction in the list of standardised sections. 


The question of reducing the list of stendardised 
sections mey be teken up by ISI after the international 
list of stendardised items is completed. 


Note: ISO work is still not complete. 
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3.554 Enlerging the list of rationelised sections 
_. being rolled by the mein producers. 


Rationalisation of the following items wes avproved: 


ISLB 300 ISLC 300 
" 200 " 200 
" 175 " 150, 
" 100 " 125 


3.5.5 Settin 





Sievetucal torms Coacliding beem end column 
XK: ae . i of Lo e : 
The S.b-Committee hed recommended setting up in a 


phesed manne.. of six units, each with a minimum cepacity 
ct 35900 tonnes per ennum, to manufacture continuous weld- 
2d struntires. The committee accepted in principle the 
recommendations of the Comnittee. It wes also decided 
tneat Government should not give eny guarantee ebout 

supply ox »letes for the plents, even though all possible 
help would be extended. 


Note: No such plent hes been set up. 


3.5.6 Enhancing the capacity _in the country. to_ produce 
eldcd structures and to_propegate the use o 


ess wamee ema 


Observing that only 60 pxrcant df: wes.ding :capacity of 
fabricators was being utilized then, the Committee deci- 
ded thet there was no immeairete need to enhence the 
weldirg cepecity in the country. The Committee noted 
that Indian Institute cf Welding who were conducting e 
survey on the edequecy of trained welders and evailable 
X-rey facilities in the county: would submit the report 
shortly. ISI wes requested «>» consider the possibility 
of using weldable steel in semi-killed quelity insteed 
of killed qusiity in view 0° “he price dirferentiel 
between the two. 


Neto: The question was refarved by ISI to Indian 
Inctitvse of Welding but their firm opinicn 
is not yet eveileble. 


3.5.7 Reducing the cost of tubular and gold 
formed structurais. 


It would be difficult for the Government to eccept 
the recommendations to bring down the excise duty on 
skelps end strips which ere used in the manufecture of 
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tubes and light geuge structurals. Amendment to loading 
standards prescribed in IS: 875-1964 would be pursued by 
ISI. 


3.5.8 Other designs likely to save steel end 
likely seving. 


In regard to other designs matters to seve steel 
and the correct figures of anticipated sevings es indicated 
in the recommendations mede by working groups IV & V, there 
was some difference of opinion end the sub-committee was 
asked to review the metter once more and report to the main 
committee. The representative of NC*ER stated thet the 
Sevings 9s originally enticipated in the publicetion were 
not lixely to meterialise. 


3.5.9 Jse of bigh strength deformed bers. 


The Committee recommendéd thet ISI should formulate 
the standerds and while doing so, keep in mind any possi- 
ble infringement of patent rights. — 


Note: Phe Indien Standerds have been prepared keeping this 
in view, ; - 


3.6 Committee under the Chairmanship of Joint Secretery, 
Department of Steel. j 


Summary of the discussions of the Committee held 
on 27-12-1971 is es under. 


3.6.1 Jse of high strength deformed bars instead 
of MS bars (applicable for all RC). 


The main bottleneck in the use of deformed bars 
wes its inadequate pvrilability and steps could be taken 
to increase the production of high strength deformed bars 
in place of MS bars. ‘In the present context of acute 
shortage of MS bers for reinforcement, it was felt that 
if the entire quentity of steel available for civil cons- 
truction is made in the form of deformed bars, 50 perf cent 
edditional civil construction could be carried out with 
the seme quantity of steel. Possibility of using 
commercial quality billets, if not offgrade billets, for 
the menufecture of deformed bars may be investigated 
quickly by the ISI for further increasing the production 
of deformed bers. Some of the re-rollers are meking 
ordinery round bers out of tested quality billets. The 
reason for this wes thet twisting facilities were not 
aveilable with them. Cold twisting facilities in the 
country should be augmented. Tested quality billets 
should be used only for production of deformed bers. In 
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eddition to the twisting fecilities available with the 
main steel plants, adequate facilities should also be 
mede available to the re-rollers. (fction was to be 
taken by the Department of Steel and ISI.) 


3.6.2 Construction of load beering walls upto 


4 _storeyed constructicn (applicrble for 


residential Suildings,. 


Only load beering wells should be used without 
eny RC framed structures. 14 brick walls insteed of 1 brick 
walls could be constructed in ground and first floors 
if bricks are not of adcquete strength. Brick industry 
should be d«-::iopcd end encoureged to produce high 
strength bricks by adopting mechenised production methods 
and also using new techniques developed by the CBRI. 

The brick. irdustry.should be brought pertially wnder an 
orgenised sector for its scientific development. (fection 
ws to be seken by Ministry of works end Housing 

and i.3B.0.). 


2.6.3 Jse of AC shect/asphaltic corruugated sheet | 
instead of CGI sheets for sloping roofs. 
. Since .the asbestos. filse is to be imported, 
Department of Mines was requested to teke ection for 
nining and developing asbestos fibre. N.B.O. should 


take action regarding development of esphaltic corruge- 
te.. sheets. - : a 


3.6.4° Use of timber including secondary species in 


place ol steel framés for doors end windows. 


Use of steel fremés for doors end windows 
should be avoided and timber should be used instead. 
fiinistry of Food and Agriculture were to teke ection for 
neking availeb'e treated secondary species of timber in 
merket. 


3.6.5 Use of brick arches insteed of RC lintels 
fcr_resiéential buildings. 


The scope is limited to low cost houses. 


3.6.6: Use of 7.6 cm thick precast lintels with winimuo 
cement upto 1.83 m spen (eppliceble for — 


reinitorcement upto 1.83 m spen (a cable for 
residential buildings). 


This should be popularised for extensive use. 
iinistry of Works end Housing were to teke action. 
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3.6.7 PVC pipes for cold weter supply. 


bxtensive use of these will lergely depend upon the 
systematic development and introduction of the products 
within the country. Their use should be populerised. 


2.6.3 PVC conduits for electrification. 


This is elready in prectice and hes been ecceptecd 
for civil construction. 


3.6.9 RC fremed structure with partition walls of 
light weight dlocks_c* cellular blocks in 


mul fi ctereyed oul idings. 





While it wes generelly ecceptcd thet this could be 
used extensively the main bottleneck is its inedequete 
eyveilebility. It was mentioned tnet tne fectories for 
menufacture of celluler conercte blocks hed been set up et 
knnorce (Medres) ané Poone (Meharashtre) with cepecities 
of 1,38,C90 Cu.eM. (70 million brick equivelent) end 
70,000 Cu... per ennum respectively end they had gone into 
trial production. The HEF has been producing smeil quanti- 
ties of selluler concrete. As its voiume to weight ratio 
is high, it would not be possible to transpcrt the materiel 
in large quantities to longer disteanecs. The units thus 
set.up could serve the requirements of the erea within 70 
to 0 km redius. It was, thereferc, felt that there was 
scone for setting up more such trt+« adjacent to thermel 
power nlents where fly *sh wes aveileble es.a waste pro- 
duct feem thermel power plants. The Ministries of Works & 
Housing end Irrigatior & Power were to teke up the este- 
DdDlishucnt of a few more units and take necessery stcps with 
the Ministry of Industriel Development in this direction. 


3.6.10 Un-reinforced cellular units resting on joists 
curly curved shell units end chmiael units for - 
roofs/floors ef residential buiidings. 


There is néecd to porularise the application of 
such practice through Government construction egencics 
end the *s:ociation of “*renitects. 


3.6.11 Siuninium fittings for doors end windows 
in plece of steel, 

This is already in vogue. - *t present, availability 
of eluminium fittings 1s- limited due to short supply of 
Aluminium. The use of eluminium fittings would pick up 
when these fittings are pveilable et competitive price end 
eveilebility of aluminium improves. 
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3.6.12 RC columns end shell roofs like folded plete 
roof, hyperbelcid roof ani condid roof insteed 
gf sceet structures vor injustries buildings. 
This practice is alreafy in vogue. The use of 

RC columns end shell roofs such as folded plate roofs, 

kyperboloid end conoid roofs insteed of steel structures 

could be popularised end directives given to the 

Construction Organisetions under the Ainistry of works 

end EBousing and also to Associstions of Private 

Architects. 


3.6.13 Coanosite construction with prestressed beams 


rua, . elakr 3 Te PCO atrh  snq heam 
ware oe. 2 ere Bae eee ee oe ee ee 
iow »bshwey _bri¢ges, - 


Suc >ractice is in vogue. The main bottleneck 
in the epplicrtion of prestressed construction is the in- 
eladvate m:-ilebility of high tensile steel wires required 
for the fecrication of prestressed concrete structures. 
tae “epartmen. of Steel may be»requested to teke steps for 
svgmering production of high tensile steel wires. Infor- 
astion mey also be passed on to the Government. Construc- 
v1on pgenecics engaged in the conssruction of bridges to 
make use of nrestressed concrete wherever practicable. 
The Ministries of Transport, “Works & Housing end Defence, 
Border Reeds Organiseticn, etc., were to take appropriate 


$1255, 


3.6.14 Provide plain conerete erch spans with only 
suntoce reinforcement sor Culverts end minor 
ren -eidzes instesa of RC columns end slabs. 
tT wes felt that spin RC pipes could be used for 

s.2ll culverts upto 1.5 métre diameter. The State P.Ms- 

ey be requested to implement this suggestion. 


3.6.15 Us of Neoprene berrines instead ef metallic 


Se 
oc 


Posiass enc rocners yur nighwey bridpes. 


This prectice is alresdy in vogue for spens 
uoto 25 metres only. The tiinistry of Trensvor" were 
to keep this in view in their constzuction progremme. 


3.6.16 Use »of light weight egerepate in 
mult) .cforeved suiloings. 


This has been teciinicrlly accepted. The Ninistry 
of works & Housing and the tinistry of Industriel Develop- 
ment were to take steys to set up plents for production 
of light weight aggregates, particulerly in Metropolitan 
Cities where multi-stcreyed constructior is in vogu2. 
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3.6.17 Use of sandelime bricks/high strength bricks 
of more then 100 ke/sq.cn. for loea_beering 
wells in multi-stc storeyed buildings. 


The industry for meking such bricks shoul? be 

eatebls shed in Rejasthen, Medhye Pradesh, Andhre Pradesh 

‘ernateke, etc. where good quality soils are not evailaoie 
tor menufecture of high strength bricks, but lime and sand 
of the requisite specificstions ere evaileble for manu- 
facture of send-line bricks. The Ministry of Works & 
Housing and the ilinistry of Industrial Nevelopment were 
to teke necessery steps to set up this industry in these 
regions, , 


3.7 Extent of iurlerentationtof recomengatianss ne 


In the limited time et the dispos-l of the Commit- 
tee, it hes not been possible to go in deteil the extent 
of impleaentation end the difficulties encountered therein 
with respect to each of the recommendations made in the | 
ebove reports. Broedly, some of the importent recommenda- 
tions and the progress of their implementation can be 
sumaarised under two cetegories: 


(Pe) The ection required to be teken by 
the producers; and 


‘b) ection required to be teken by the 
designers and febricators. 


3.7.1 ction to be taken by the-producers.., ir 
3.7.1.1 High strength deformed ber Se 


Inveriably ali the reports t:A emphesized that 
considerable economy in steel could be achieved by 
substituting steel construction with RC using high stren- 
gth deformed bars. With this in view, even. es early as 
avo7, it was propose’ ti. t these vers might be mede eveailea- 
ble i. suificient quantity“in the market , that too in 
pref. sence to plain bere end rojis. The Committee is 
constrained to rote thrt significant progress in this 
direction hes still not been made and this one item, if 
implement.ads would hve seved considerebie quantity of 
steel £2 534 eountry, as substentiel quantity of steel 
produeed is used in reinforced concrete work only. ISI 
publishec eae stendard for high strength deformed. pono) 
es early es in 196l. 
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Se7eLec Light heams and channels end increase in number 
of rationalised sections. 








Another espect that kaa been stressed by the 
different Committees was regarding increese in the number 
of retionalised sections and the need for producing light 
heems and ecnannels, which ere more efficient in the use 
of steel. The wWenchoo Comnittee took note of this and 
eppreved rationsliselion vf e jew light weight beems end 
chennels end allocated some items to TISCO and HSL/Bhilai, 
in consultation with them. These light weight sections 
heve not 7st been included in the list of rationalised 
sections by JPC. It is understood that efforts mede by 
Bhilei Steel Plent to get orders for e minimum quantity 
consistent with economic rolling of ISLB 300 end ISLC 300 
sections were not successful. 


3.7.1.3 kelp and strips. 


Since use of tut lar sections and cold formed 
light gauge s*ructurels will result in considereble saving 
of steel, it wes suggested by these committees that 
the skelp and strips required for manufacture of these 
should be produced in greater quentity and their cost 
readucea. There has been no appreciable vrogress in this - 
Girection. The Wenchoo Conmittee hed decided that it 
wouad not be possible to reduce the cost. 


3.7.1.4 Plrtes end steel to IS: 2062. 


Ajoption of welding in plece of riveting will 
lesé to considerable economy in steel. In welded struc- 
tures, the components are generrlly of pletes. The 
mein botticneck in increased use of welding for febri- 
cation of structures is the non-eveilability of plates. 
while semi-killed quality steel to IS: 226 may be suffi- 
cient in non-dynamically loaded structures, edoption of 
welding in bridges and in wagons requires use of killed 
Quality of steel. Although the committees hal- been 
recommending increase in production of M.S. plates to 
IS: 226 end elso steel plates and structurels to IS:2062, 
the production of pletes in the country is still inade- 
eyate. It is understood thet structurals to IS: 2062 are ._, 
being made by Bhilei Steel Plant (SP) to the extent orders 
are received. Bulk ef the imports is, however, in the |. 
form of plates end sheets. If welding is to be popularised, 
the need for production of more plates is obvious. — 


3.7.1.5 ~ HTS. wires fcr prestressing. 

. - Substituting structurel steel and ordinery rein- 
forced concrete by prestressed concrete is vitel in the 
present context of shortage cf both cement and steel end 
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the verious reports had emphasized the need for increased 
production of prestressing steel. Although,there is some 
imorovement in the eveilaoility of HTs wires, there is 
still much scope for increese in the production of 

hiSy wires. ; : 


3.7.1.6 Untested steel. 


wey back in 1957, the N30 hed recommended thet 
untested meteriels shoul? not be merketed es use of these 
is unecononierl rnd wasteful in steel. In spite of » 
separete stenderc for commerciel quelity of steel 

(13: 1977) heving been fremee pt the instance cz steel 
memifecturers to enrble the producers to test end certify 
the steel under this cless enc structurel codes for 

design wore revised prescribing stresses for this meteriel 
es well, finished steel products which ere even below the 
ssangeras preseribed in TS: 1977 rre still being produced. 
Jvc hos elso recognized tris end is publishing prices for 
this offerede quality stecl structurels end plates. 
Sd>vioucly, the use of this offgrade, meterial in structurel 
work will mean permitting much lower stresses fnd conse- 
queni wasteful usege. TInere would, however, be no objec- 
tion to semi-cinished goods like billets being priced end 
colic, es untested. 


° 


3.7.1.7 Substitute meteriels for steel. 








‘while the ebove items generelly concern the 
Steel Ministry, the production of substitute meterials 
ia pisce of steel wes to be underteken by other Ainistries. 
In tnese ceses mlso, the progress of implementation hes 
been reter slow: 


(e#) Timber -. Ministry of Food end Agriculture wes 
to caxe ection to meke aveilsble in the - 
nerket sufficient quantity of treeted secon- 
dary species of tinder. Although the 
Commitzee “ces not possess the dete of 
production of this meterinl ene the diffi- 
culties euccunterea in this connection, the 
fret remrius thet these ere not eveiladle 
in eny sizerble auentity in the market. 


(b) Light weight agprezate - Another recommen~ 
detion mace was tuo set up plents for manu- 
facture of light weight. eggregetes which 
could be used for production of light 
weight structural concrete for use in 
multi-storeyed constructions. . Substen- 
tiel reduction in the desdlorc of 
structure will] result which wil] 


indirectly reduce the consumption of steel. 
The Ainistries of Industriel Development 
end Vorks wa? Housing vere weguired to teke 
ection on this recomnencetion. 


(c) P.V.C. pipes ~ “aking aveilable the °YC 
pipes for water suvply hes also been stressed 
end sufficient work is still to be done in 
this regerd. It is elso necessary to 
develop a satisrtactory method of joining 
the PYC pipes. 


(d) High strength bricks - Menufacture of sand- 
Jime bricks end high strength bricks was to 
be underteken on e lerge scale and this is 
yet enother direction where progress is 
¢till to te «achieves. 





3.7.2 Action to be taken by designers end 


fabricators. 


The most importent action to be teken by the 
designers is the avoidence of the use of structurel 
steci, es for as possible, by adepting RC or PC. This 
is specielly so in fectory buildings, woikshops, 
storage sneds, etc., which at present consume e subs- 
tantiel quentity of structural steel. Another inmpcr- 
tert recomnencdation to be implemented is regerding use 
of deformed bers instead of plein bers in RC. Most of 
the designers in the country ere quite conversant with 
the designs of structures using deformed bers ‘end pre- 
stressing wires. But much heedwey could not be mede be- 
ceuse of the non-eveilability of the materiais. In 
rcogerd to tubuler construction end cold formed light 
gouge sections, elthough e few codes heve been published 
by ISI, they have not become es popular. Added to this 
is the difficulty in getting these materiels in the re- 
quired quantity. The conmittecs aad reccommended 
increased edoption of welding where use of structural 
sLleel cannot re evoided, cut tne welcing fabricetion 
crpacity of the country requires to be augmented 
ecnsiderebiy. Facilities for exemination of welds end 
treining of welders are still not adequate. 


3.7.3 Main _gauses of inadequate implementation. 


It is felt that one of the mein reasons thet 
could be ettributed to the non-implementetion of even 
some of the most importent recommendetions of these 
committees, hes been the ebsence ef a separete organisa- 
tion or mechinery heving been set up to co-ordinate with 
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different Ministries end to watch and pursue the 

nrogress of their implementetion. In regard to production 
of dirsferent stecl products, the steel plants mey be 
hevine their own difficulties, but whetever mey be 

the reason, it cennot be denied thet reduction in cone 
sumption cf steél was greately hempered due to the steel 
plents -rving not chenged their pattern of production 

to suit tae requirements 2% the country, with economy 

jr eonsumsticn of stcel *s the objective. 
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CHAPTER IV 





DIFFER ALES CATSSORIES OF STESL. 


PATTERN _OF INT AGi -NOUS PROM UCT JON 2AM CORT s EXPORT 
OF 








4.1 Indigenous production of finished steel. 


The totel production of finished steel during 1972-73 
wes eporeximately 5.27 miliion tonnes as compared to 4.83 
end 4.79 rillion tonnes respectively during the yeers 
“1970-71 end 1971-72. Considerable quantity wes manufectured 
by the sesoniery producers, billet end scrap re-rollers, 
ctc., besides thet by the mein producers (ESL, TISCO, 
TISCy) end vysore Tron & Steel Co.).- The break up of the 
production by the mein orcducers end by others is as under: 





Table I. (Figures in thousends of tonnes) 
Yser rin rercen~ Secondery Percen- 
producers tege producers, tege Total 
re-roliers, 
etc, 
‘1970-71 «= 33615 74.9 3212 26.1 4827 
1271-72 3423 71.5 1364 28.5 4787 
1972-73 3922 74.4 1347 25.6 5269 








The cetesory-wise deteils of production, during these 3 
yeers ere indiceted in Annexure I. The information is besed 
on tne All-indie Iron & Steel Statisticel Date furnished by 
the Iron & Steel Controller, Calevtta. It msy be observed 
thet the following 3 major groups constitute neerly 2/3rds 
ef the 5.27 million tonnes of finished steel produced in 
the country during 1972-73 : 


Bars end rods: 2.02 million tonnes (38.33 per cent) 
Structureals: 0.85 million tonnes (16.19 per cent) 
P]ates and sheets: 0.64 million tonnes (12.17 per cent) 
Totel: 3.51 million tonnes (66.69 per cent) 


The production of bers end rods increased substantially 
from 1.57 million tonnes in 1970-71 to 2.02 million tonnes 
in 1972-93. while the production of structurals, rails 
end galvanised sheets showed a decline in 1972-73 as com- 
peree to 1970-71, that of bleck sheets, hot rolled strips 
end wires registered a sherp increase. Quentum of manu- 
facture of tool, elloy end specirl steel has been steadily 
coming dewn. In other categories ef steel, the level of 
production, more or less, remained the seme. 
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4.2 Pettern of import. 


Since the demand for stecl has been increasing and 
the indigenous production is not sufficient to mect this 
demand, import of iron end steel meterials hes been re- 
sorted to. The perticulers of import of iron end stcel 
meteriels and ferro elloys during 1970-71, 1971-72 end 
1972-73 (upto December 1972) together with their value are 
shown in fnnexure II. 1.35 million tonnes of iron end 
steel materiels of velue is. 228 crores, were imported dur- 
ing 1971-72, this quantity being almost double thet in 
1970-71. During 1°72-73, even in the 9 months! period for 
which data beceme eveilable to the Committee, ebout 
9 lakh toanés costing %. 145 crores were imported. The 
bulk of imperts is in the form of pletes end sheets of mild 
ctecl and tool plloy and speciel steel. =: 


In 1971-72, out of 10.54, lekh tonnes of mild steel 
imported, 7.64 lekhs comprised mild steel plates and sheets. 
Ths Reglweye” requirements arcounted for only 74,700 tonnes. 
Jhe Connittee could not get the deteils of other bulk users 
of the remeining maZor quantity of plates end sheets imported 
tn the country. It is understood thet structursl febrica- 
tors, electricity boards, public sector undertakings and 
ierigetio. projects utilize the imported pletes, while 
shests imported are used by tube makers, eputomobile industry, 
oii refineries, dum end berrel manufecturers, furniture 
monufecturers and smell scfle industries. Mcetel cen 
nrnufecturers consume imported tinned pletes. It would 
. anpeer necessary to identify the industries using imported 
steel and decide on suitable mersures to be taken to reduce 
consumption of pletes and sheets therein. The Committee 
rerzoneerds investigations to be undertaken immediately. 


4.3 Pettern of exporte 


The export of iron end steel meterials hes greduelly 
started coring cown, as it should be in the context of acute 
shortage of s*ecl for consumpt:zon witnin the country itself. 
4s egsinst 1.34 million tornes exported in 1970-71, that in 
1971-72 end jin the 2 months' period of 1972-73 were only 
&.92 end 4.29 lekh tonnes) respectively. The information per- 
<pining to exports cetegory-wise is containee in Annexure III. 
The mejor quentity exported during 1272-73 was in the . 
ootegories of pig iren,.sponge iron stesl powder end shot 
ferro plloys, ferro -llJoys ane structurals. The Cammittee 
hes noted thet when the country hed to.import in the 9 
months! pcricd April to December ‘72, nearly 42,600 tonnes 
of steel structurals, 44,900 tonnes of steel structurels 
were exported during the same period. 
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4.4 Pettern ef consumption of finished 
stecl products. 


The prerticulers cf despetches of finished steel under 
broed quote herds of verious States made by the main steel 
plents during 1972-73 ere shown in Annexure IV. It mey be 
observed that cut of 3.24 million tonnes despatched, the 
Covernment consumers including Reilways eecounted for 
nearly 1.27 million tonnes, ieceg ater: 39 per cent. The maximun 
consumption wes in the Sates of West Bengel and Mahareshe~ 
tra, cLosely foliowed by thet in Reilweys end in Biher 
State. The deteils of distribution pattern for finished 
stecl momifactured by ‘other then mein stecl plents! could 
nov te ob vrined. 


The deteils of sector-wise and cetegory-wise supply 
structure of iron and steel besed on JPC deta for 1971-72 
ere shown in ‘nnexure V. In the short time aveileble et 
the disposal of the Committee end. the limited statistical 
Cate that could be colicsted by the Committee, reconcilis- 
tion of these figures with the total quentity of steel 
produccd in the country could not be made. These figures 
presumably pertein to despatches from main producers only. 
This stetement indicrtes some broad deteils of the consump- 
tion pattern industry-wise. The basic industries, the 
reilweys and duilding construction ectivities ere the items 
meking bulk use of steel, es reveeled in this stetement. 
rowev.er, it is to be pointed out that this mey not reflect 
correctly the consumption pettern as the quentity eccountcd 
for is less then whet wes totelly produced in the country 
Curing the seme period. 
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CHAPTER V 


OBSERVATIONS AND PROPOSALS FOR 
IMMEDIATE IMPLEMENTATION. 


5.0 . General including methodology adopted. 


Projection of the demand for steel in Fifth Plan 
period tas been made by the Planning Commission and certain 
forecasts given by them which indicate that the requirements 
for stecl in thit period will be much larger thin what can 
possibly be produced in the Steel Plants indigenously. 
Even during the Fourth Plan period, the demand hes out- 
stripped. the production, and import in substantial quanti- 
ties his. hnd to be resorted to. There is a steep rising 
’ ‘trend in the cost of imported steel which, at present, is 
‘about fs.4000 to 5200 per tenne including duties, as 
compared io only f3.1,890 per tonne of indigenous stccl. 
Import of steel, thercrore, inflates the-cost cf construc- 
tion in various projects besides draining our: me2gre 
foreign exchonge resources..-fhere is delay in- complction 
of the projects as well. Steel is becoming scarce every- 
where £n the world and only a few couritries are willing 
to export to India. This points to the imperative nced 
for restricting use of steel in the country. Morsures 
necessary for reduction in use of steal require coordinated 
action by producer’ of steel, designers and fabric2tors. 

TO expect tnat ali’-the cconomy. in consumption may neve to 
be achieved rrom actions to be trken by the consumers only 
isa misconception. Present design methods and types of 
structur 22 used will require to be modified and usc of 
substitute materirzls resorted to. The pattern of produc- 
tion of finished steel products will also have to undergo 
a correspording chiunge to suit those modified designs and 
Structures. If these two processes do not go side by side, 
any efforts made solely by the uSers will not produce 
perceptible results in reduction in consumption of stecl. 
It would appear desirnrble thit rather then importing about 
a miilion tonnes of cteel every year, the extra expenciture 
invotved «ould, with advantige, be used for incurring 
capital investment, for changing the pattern of production 
of finished steel preijucts in the existing steel plants 
with minimum modifications required (without increasing 
their installed capacity) and for setting up additional 
plants tor production of stcel products, which otherwise 
are being import2d now. Imports may have to be resorted 
to only in unavecidabie circumstances, where a particular 
special quajity cf steel is required and its development 
in the cou:.cry is not feasible within a short time. It is 
not prudeni. vo import semi-killed quality of mild stcel 

in any ste. This, in essence, will be the brsis on 
Which th. 3. .rt-term propesals have been formulated by the 


Committ:c. ‘ine metnedelogy adopted by the Committee is 
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described below. 


5.0.1 A study of the details of categorywise production 
in 1972-73 of finished steel products indicates that nearly 
2/3rds of the 5.27 million_tonnes produced :n the country 
is accounted for by the following three major groups ; 


(a) Bars and rods .. 2.02 million tonnes (38.33 per cent) 

(o) Structurals  .. 0.85 million tonnes (16.19 per cent) 

(c) Plates and. “.. 0.4% million tonnes (12.17 per cent) 
sheets. 


Total? | 3.57 million tonnes (66-69 ver cens) 


Out of 7.04 lakh tonnes of mild steel - semi-finished and 
finished products - imported upto December, 1972 in the 
year 1972-73, +.93 lakh tonnes were in the shape of plates 
and sheets. Besides mild steel,”the major quantity imvorted 
vertained to tool, elloy ance special steels, the figure 

for which stood at 1.84 lakh: tonnes for the pericd April, 
1972 to December, 1972. It is, therefore, felt that for 
achieving the objcctive of reduction in consumption cf 

Steel and for cutting down the imoort of steel, concentra- 
tion will have to’ be on the efficient use of bars, rods,piates, 
sheets and structurals. © 


5.0.2 Bars und rods. 





Out of about 2 millién tonnes of bars and rods 
produced in the-country, about one million tonnes in the 
form of plain round bars is probably used in reinforced 
concrete work. Measures to conserve uSe of steel in 
reinforced concrete work will, therefore, result in 
Substantial saving of steel. If high strength deformed 
bars are used instead of plain bars as main reinfercement 
in RC, a reduction of 35 to &4O per cent in steel can be 
expected in bezns end slabs while in the case of columns, 
an economy to tne extent of about 25 per cent can be . 
Qdvtained. With adcntion of ultimate strength method of 
design in °C, parti.viarly in douoly reinforced sections 
and in thoSe locations where the ratio of liveload to dead- 
load is less, furtner economy in consumption of s*eel can 
be obtained. In #% slabs, additional saving in stccl can 
be effected by adopting th? yield line method of design or 
Hillerborg's strip m2thod (modified). Even a conservative 
estimate of an overall saving of the order of 25 per cent 
may result in reducing tne consumotion by about 0.25 
million tonnes of ste2l per annum. This large quantity 
of reinforcement of stcel conserved will make it possible 
to undertrke 33.53 per cent extra constructional work in 
RC (without increasing the total output of bars and rods 
in the country). 
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Aithough, the Indian Standard Specificxrtion for 
cold twisted ‘deformed birs wis issued way back in 1961, 
their production lagged benind in India as compared to 
foreign countries for a long time. It started in 1. small 
way in 1967-68 with a production of 4,300 tonnes during 
“that year and increased in 1972-73 to 2,12,000 tonnes. 
Despite this increase, the production is far short of the 
requirement. As the substitution of plain bars by hirh 
strength deformed bars depends on eisy 2veilability of the 
deformed birs, stepping up the produc*ion of deformed bars 
would be one of the most important stops in steel saving. 
The Committee considers thit the out-put of high strength 
deformed bars will have to be raised to atlenst one 
million tonnes within a short period, correspondingly 
reducing tne production of plain round bars. The practical 
way of ensuring thet only deformed bars are used in RC is 
to manufacture th2 bulk say 70 per cent of the round bars 
in the dirmeter range 8 mm to 40 mm as high strength 
deformed birs. Production of plain bars may be required 
for use in structures where there is no economy in the 
usc of deformed bars, in stirrups). as temperature frein- 
forcement, cte.. 


The high strength in the deformed bars is 
abtained either by cold twisting of mild steel deformed 
bars or by hot rolling, using suitable grade stecl. To 
enable the primary producers of plain bars 2nd rods to 
switch over to manufacture of deformed bars, within . short 
time, ‘chango in the stcel making process is to be avoided. 
If the sme billets thrt are used for the manufacture of 
plain brrs and rods could be utilised for manufrcture of 
deformed bars 2s well, the modifications necessary in the 
stcel plants will be minimum and the desired chinge in the 
pettern of production may be obtained smoothly and quickly. 
With this aim in view, it may be desirable to encourage 
production of cold twisted deformed bars in preference to 
hot rolled deformed bars.’ 


Another method of increasing the production of 
deformed bars is by re-rolling them from scrap rvrils. About 
a lakh tonncs of scrap rails may become availnbdle every 
year. The use of these rails directly in buildings or for 
any other purpose may be stopped, as this results in. 
wasteful use cf steel. 


Other directions in which economy in consumption 
of bars and rods may be obtained are by avoiding RC framed 
structures where load bearing walls would be sufficient 
and adoption of precast RC units or jick arch with RC beams 
. in floors ané roors iistcad of RC slabs in buildings with 
loading berring wila-. 
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5.0.3 Plites, sh ets and structurals. 








The other steel »roducts consumed in large 
quantities in th: country are plates, sheets md structur.als, 
most:-of which 2t is understood, ‘are used in stecl strue- 
tures. Reinior:ed coneret2 and prestresscd -concretec 
structures require much less steel is compired to steel 
structurcs. it 4*. -therefore, imperative thrt the -doption 
of steel strve tires ve restricted strictly to those crses 
where RC-or PC is iot teennically feasible. Substitution 
of stecl structures by RC/PC my result in about 50-70 
per cent saving of stcel. Here again, the main bottlencck 
will be the wilability in sufficient quantity of high 
strength deformed bars for 8.C. wzwd the high tensile stcci 
wires for prestressing. The out-pat of H.T.S. wires will, 
therefore, hive to be increased In-addition to tnt of 
the deformed birs.* In tho se structures where use of RC/PC 
cannot be.made “nd the use of steel is unavoidable, the 
design mcthods and the -type of structures to be adopted 
require to be-changed to-mzke more efficient .use of stcel. 
Use of rigid frames designdéd ‘on plistic theory, welding in 
plece of riveting and utilisation of tubes, hollow sections 
and cold formed light gauge’ structurils instead of hot 
rolled structurils and plates are a f2w such propos-ls. 
Tubes and cold formed structurils require skelp ind strip 
for their menufacture, production of which, therefore, needs 
to be stepned Ws In welded structures use is mide of more 
plates than s.u.reccurd]§-ond this points to the necessity 
of inersasing tie production of plates in the country, to derive 
the benefits inat re passible with adoption of welded struc- 
tures. .. For ‘3 immediate requirements; the propos-ls 
envisage thit sen1- Killed qurlity MS plates to 1S: 226 
only need to be manufactured in sufficicnt quantity -nd 
“these ara. suitabis. for welding of non-dynamicrlly ioxded 
’ structures. -Use ov welded construction in dynamicclly 
londed structures like bridges, wagons, etc., cwnot be 
achieved quickly 1s uney require kilied quility stevl to 
IS:2062 which may have to be imported. 


5.0.4 Kecping the above broad outlines in view, the 

details of action required ts be taken by the designers, 
fabrieitors, the authcritics responsible for preprration 
of codes.of practices and the producers are discussed in 
Ssubsequene’ BSEOEE Ons © 


501 . Residuntind and office buildings. 











AS mentioned enrlicr, About 1 million tonnes of 
steel is used 2: rcinforcement bars in RC work. A substan- 
tial porvion oe Mis goes into the construction of ‘residen- 
tial wid offi? .ildinec., The measures that can be token 
samedeneedy f tr . . tueing the consunytion of steel in such 
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buildings; are discussed below. These recommendations are 

required t¢ be implemented by instructions to be issxed by 
all govemmr:nt agencics and housing boards in th2 country 

responsible for constrvetion activities and also by making 
the necessary changes in the building bye-laws of v-rious 

‘loc wl bodies. 


5.1.1 Adop’.ien of losd beiring masenrv_s*ructur § 
without RC: columns znd oeans. 








“here good bricks 2re avrilable, load bexzring 
m-sonry structures without RC columns and beams may be, 
orovided in low rise buildings, say upto & stor>ys, 
depending upor the strength of the bricks. By ths use of 
good quality bricks, havine crushing strength of 70 kg/sqcom. 
for the usper three floors xnd 105 kg/sq.em. for the ground 
floor ind the method of design based on 158: 1905-1969, one 
brick thick wills can be «adopted for four storeyed resi- 
dential buildings instead of RC framed structures. Where 
tho bricks do not have adequate strength to take the load 
in & stoveyed construction, 14 brick walls instead of 
Single brick walls could be.constructed for first.-nd 
ground tlc :rs.. Some organisations like C.P.W.D. have 
successfully ‘xdopted this proceedure for residential 
buildings. Use of RC fromes cannot, pernrps, be avoided 
in arers subjicet to severe erarthquak?. High strongth 
britks manvinetured by mechenised brick plants, lvid in 
cem nt-Limc-sant mertar resists rain penetration and 
Obvirte the necessity fon external plastering. Use of 
high strorgth bricks in construction of four storeyed: 
suildings is clrurmed to hove the advantiges of reducing 
the usc of cement ty about 20 percent, saving in. the 
consumdticn of stec] to the extent of 4O per cent and 
reduction in the total. cost of construction by 10 per cent. 
C.P.W.D; his already constructed over 1 1900 quarters by 
this method in Doli. Abqut 60 quarters in 4-stcreyed/ 
5-storeyee blocks have.also been constructed at Cr~lcutta. 


: tn the eise of office buildings where larger 
rooms are required, this type of construction can be cxtended 
by previding 2 few colums and beams resulting in 2 partly 
framed vit partly load bearing structure. This type of , 
os a h2s 1lso been adopted hy the C.P.W.D. rt © 

A : 


Jel-2 viulti--storeyed buildings. 


There is no doudt thet use of RC inst21d of 
steel framcs in muiti-s'oreyed buildings say upto 20 
storeys wiil dord 12 economy in consumption of stecl,. 
The quantity or sree) requived for an RC framed structure 
is only aro ar heaif teat coqrired for a stcel framed 
Strustur?. Use oj composite constructic: instead of stecl 
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beams may .lso lead to some economy. In U.S.A., 2C hrs 
been claimed to be economical in overall cost oven upto 
75 storeys. It is, therefore, recommended that in 211 
cases where adoption of 1 framed structure for 2 milti- 
storeyed building is unavoidabic, this may be of reinforced 
concrete construction generally. Where buildings have a 
large service core to serve as stiff sherr walls, combina- 
tion of RC framc:s and shear walls may be used. In other 
cases "framed tuve", "tube-in-tube" and "bundled-tubc" 
systems may be suitable, depending upon the height of the 
vuilding. 


-Fe1-3 fdcotton_of RC walled structures 
for_t2!*) rosidentizl buildings, 





In tali buildings, (say about 12 storeys ad 
above) in view of the high lateral forces, the frame 
members become very heavy .nd they require a large quantity 
of stccl reinforcement. In residential buildings, such 
as apartments, hostels, etec., where the walls ire located 
directly one above the other, considerable economy ern be 
effected by providing narinally reinforced concrete load 
bearing walls insterd of a framed structure. The stresses 
in the walls will usually be witain the permissible limits 
of plain concrete. Tne walls will, therefore, require 
only a nominal reinforcement for preventing temperature 
and shrink2ige cracks. The extent of saving in stecl . 
depends upon the plan aid the number of storeys. For 2 
16 storeyed hostel building in which the walls could be 
provided in cvery bay, it was found by C.P.W.D. thit the 
saving in steel wis bout 35 per cent. Plain mild steel 
bars can be used 1s there is no advantage in providing 
high strength deformed bars. This type of construction 
has been adopted widely in many foreign countries. So 
far this has deen adopted only in a few buildings in India. 
It may be nceessuary for C.P.W.D. to examine the thermal 
insulation of the wails in Indian conditions based on 2 
Study of the but ings e)ready constructed in the country. 
If this examinavior proves their suitability for local 
conditions, there will be need to popularisa this technique in 
view o: the large saving in stecl. 





Soto Use of light weight prctition 
wal.s i: multissereyec buiniings. 





Cellular concrete blocks are manufactured from 
lime/cement and fly ash/sand. At present, plants sct up 
at Delhi, Madras and Pouna, are manufacsur..ng these’ blocks. 
The weight of cellular concrete,is about 1/3rd the weight 
of. brickwork. Hence if it is used for non-structural 
partitions in mill'storeyed buildings, the deadload on 
beans, colums and foundaticn is considerably reduced, 
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resulting in. a corresponding saving in the amount of steel 
used in these structures. Tho average saving in stecl due 
to the reduction in the dcadlaad is estimated to be in 
the range of 5 to 10 per cent depending upon the numbcr 
of partition walls in which the cellular concrete is used. 
- Use of brict partition. walls in multi-storeyed buildings 
may be nvo.dcd as far as possible in citics where light 
weight cellular concrete blocks are being s:anufactured. 

In other piaces 11so, the use of brick filier wills should 
be minimised and other types of light weight partitions 
such as particle beards should be used, wherever vossible. 
Cellular concreté blocks have been used extensively by 
Tamil Nadu Housing Board at Madras and M.5E.S. at Poona. 


56145 Use of yicid line _theory/Hillorborg's strip 
methoc (modified). for desipnr of RC slabs. 


RC slars are used as floors and roofs in framed 
structures 18 well 323 in. buildings with load bearing walls 
and they account for a substantial part of the stccl 
reinforcing bars used in, buildings. Therefore, any economy 
in the slab design cin lead to aoprecinble reduction in 
consumption of stcci in buildings. 


The design of two way Slabs by moment coefficients 
prescrired in 18:456- 1964 has a very high factor of safcty 
against co 1ipse. as proved by extensive studies mide all 
over th. wort?. Tue yield line theory takes into account 
the ven. fie... effccts of re-distribution of moments and 
the design sicmerts 2re 10 to 35.per cent lower thrn those 
given in 1S:4,6 depending -ipon the span ratio and »voundary 
conditions. Though ine cesign of slabs by yield line 
theory is permsvted by the IS Code, it has not been widely 
uscd by engineers pernaps due to lack of design aids ond 
literature fcr their guidw:ce. 


Inothe> equrlly officient method of design of 
two-way Slabs is tne Hilicrborg's strip method (modified). 
In this method, provision of torsion roinforeements ‘is 
avoided. Charts and Jesign aids for easy applicability of . 
this method are avatlarle and this method could .lso be. 
incorpor-ted in 1S:456 as an alternative method of design 
of RC slans. : . 


; W>rever RC slabs arc provided, the design may 
bc based cn either of these two methods to derive the 
benefits sf economy in consumption of steel. 
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5.1.6 Use of precast flooring/roofing units 
instead of cast--in--situ RC. slavs. 


Various types of precast floor/roofing units have 
veen developed by C.B.R.I. and S.E.R.C.. such as precast 
trough units, precist cellular units, precast doubly curved 
shell units, precast cored units, and precast battens and hollow 
-block construction,. the use of which results in appreciable 
saving in consumption of steel rnd cement compared to the 
conventional design of RC slabs. Burnt hollow clay blocks 
of: structural quility in conjunction with concrete in RC/PC 
Slabs is also a product. developed by S.3.R.C. and claimed to 
result in Saving or steel. The miin advantage of precast 
units is thrt the speed of construction is increased © 
compared to conventional °C slab roofing and ther2 may be 
a reduction in the overall cost as w2ll. The overall depth 
of the floor is hightr in the cxse of precast units. When 
compared to the d:sign of slabs by the yicld line theory, 
cored wnits and precast battens with hollow bicck construc- 
tion may require more stecl than the RC slabs. These 
types of constructions have, therefore, no advantage from 
the point of view of economy in steel. Precast trough 
units, precast cellulnr units, precast doubly curved shell 
units 2nd hollow clay blocks, however, result in cconomy 
in st2el and their use is recommended in prefer=nce to 
Other types whicn require more stcel. In this case also 
significant savirgs are achieved only when the shorter 
side of the room to be covered is more than about 3.5m. 
Their use will oerhaps have to be limited initially to 
mass housing schumes undertaken by different Staite Housing 
Boards and gc-ernnent orginisations. The public mr not 
be willing to acupt them for building their own private 
houses for ob' ious reasons. The types of precast cons- 
ea reconmernded are described in paras 5.1.6.1 to 

ote o3e " 


5.1.6.1 Precasi. trough units. 
It is 2 preeast %/PC element, trough shaped in 
section. The units are nomially 30 to 80 em wide. These 
units have been used experimentally in the Coll2gsc of 
Military Engineering, in. Peona, 16 Type-III quarters at 
Delhi by M.".S. and a 2-storeyed building at Madras for 
Structural Engineering Research Centre (SERC). The clear 
headroom available is reduced by 3 em, with their usc. 
They are suitable in span range of 6 to 8 metres. The use 
of trough units in place of RC slabs is expected to result 
in a saving of about 10 to 20 per cent in stevl and 20 to 
25 per cent in com.rt. It is reported thit in the S.E.R.C. 
building where prestressed concrete units were made usc of, 
saving upto 5C per cent of stecl comorred to conventional 
RC beam and slar . cnSt~tucsion was achieved. 
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5.4.6.2 Precast cellular units. 








This system of roofing consists of hollow _ 
conerete units placed on fully or partially precast beams 
and covered with deck concrete when the supporting beams 
are partially precast. Adoption of this system of roof 
is expc. ted to result in a’saving of 15 to 30 per cent - 
in conuumtion of stecl compared to conventional design 
of RC “leh and 20-per cent saving in consumption of cement 
besides ruduction of total cost of roofing compared to 
the de: ign «f£ slab of yicld line theory, the saving in 
steol 2s cay abeut 15 per cent. The clear headroon 
available is about 10 to 15 om less than thnrt with RC 
slabs. These units have boon used successfully in “he. 
following projects :. 


(a) 16-bed host. for C.B.2.1./Roorkes. 

(a) 10 Vyre-III quarters at Delhi for H.E.S. 

.c¢) 16 Type-III quarters at. Simla for dim:.chai 
Pradcsh, Public: Works Department. 


5.1.6.3 Precast dovbly curved sheli units. 





The precast units in this system are doubly 
curved shells of vlain conercte. This system is 1 very 
economical. -lternative to the conventional beam and slab 
construction. The units may be used in conjunction with 
vre-fatricated beams or battens or planks mide of 
reinfere3d concrete, prestressed concrete, stecl or 
timber. “hey may also be used as waffle shells by providing 
in-sit. rihs in two directions. The top is finished flat 
with ir-:.cu concrete. A saving in stevl to the extent 
of 15 49 326 ver cent ecm be achieved in comprrison with 
conven*ior:: RC sLnxb. The construction is also lighter 
=n weignt. This is also suited for use as workshop 
floors and-1l-.ading platforms carrying hevvy loads and 
eliminates the use. of shuttering fully and scaffolding 
partially. “he size of the shell may be chosen dcoending 
vpon the handling rvacilities aviilable. The cierar head 
room availshle will, cf course, be reduced to some extent 
With the uss of cheso precast units. The methods of 
cesign and manufacture of precast units and the construction 
tcermiques have becn codified by the Indian Standards 
Institution (18:6332--1971). Waffle shell system has been 
employed in many large housing schemes and in the construc- 
tion of many individual buildings. Some of the large 
schemes in wnich this system has beon successfully cmployed 
are the residential colony for the Bharat Heavy Slectricals 
Ltd., Tirachirapally (over 600 tenements), housing schemes 
for the sur1l Nadu Slum Clearance Board, Madras (over 
250 residential units;, and the Andhra Pradesh State 
Police iousing Corgora‘ion, Hyderabad (about 100 units). 


58 


Funicular shell. were also employed in the construction 
of a Transit Sh-d for the Madras Port Trust to carry a 
heavy design lo- of 2200 ke/sq.m. The preeast shells 
were supported ci main and secondary beams of prestressed 
concrete. 


5.1.6.4 Burrt hollow clay blocks in conjunction 
with conercte in floors and roofs. 


Burnt tollow clay blocks of structural quality 

evn be used in conjunction with conerecte in reinforced 

end prestressed slabs. Precast vrestressed slab strips 
incorporating these hollow clay blocks have be3n success- 
fully used in the roof of 2 school building near S.5.R.C., 

adras. About 76 per cent saving in steel is clrimed. 
N.B.0. in conSultation with S.E.R.C. may arrange for its 
wide publicity along with details of construction. 


56107 Roof 2nd floor with jack arches. 


In the traditional form of jack arch roofing, 
rolled steel joists are used for supporting the brick 
arches. To avoid the use of new steel, the Railways have 
been using rele.ised rails in place of RSJs. However, 
this system consumes a Large quantity of steel. Now that 
re-rolling of bars from released rails has been accepted, 
this system resu_ts in avoidable wastage. Instead, jack 
arches with RC supporting be ws nre recommended for 
adoption in floors and roofs of buildings with lod 
bearing walls, in lieu of RC beam and slab construction, 
as far as possible. 


5.2 Industrial structures, storage sheds 
and other similw structures. 


In the study conducted by N.C.A.5.R. it had been 
brought out that the bulk of ste2l fubricated for civil 
constructions pertrins to factory buildings. Large 
quantity of corrugated ste21 sheets are also used in 
these buildings. Hence considerable emphasis is to be 
given in the designs of the structures 2d roofing for 
such buildings to obtnin ceonomy in consumption of stcel 
plates, sheets od structurals. At present, a majority 
of factory buiidings are of conventional designs with 
Steel columns “reated as propped or free vertical ennti- 
levers and simp..7 supported roof trusses. This type of 
construction miy *e avoided. Instead, factory buildings 
and similcr stxruc’ures em be planned either as conplctely 
RC structures or pir:ly of RC and partly of steel construc- 
tions. ven in industrial structures with cranes of upto 
medium capacity, RC colur’.s may be used, insterd of stcel 
leading to economy in consumption of steocl, as revealed 
in the studies maie by Metzuluirgicil and Engineering 
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Consultants (India) Ltd., tanchi. Various ways of achieving 
these objectives are indicated in subsequent paragraphs. 


50201 RC rigid framcs with deformed bors 
aS main reinforcement. 


Considerable economy in st22l can be achicved if 
factory builcings, storage sheds, etc., are designed as 
rigid frames with RC using deformed bars as main reinforce- 
ment. A caving in the range of 40 to 60 per cent over a 
similar rizid frame of steel designed on plastic -analysis 
can be cotrined while the saving over a steel frame designe 
by elastic method can be of the order of 55 to 80 per cent 
The Com.tter, therefore, recommends thit all structures 
for indust»*<l buildings and storage shcds may b2 construc- 
ted, as far as possible, only as RC rigid frames with 
deformed bars as main reinforcement. The difficulty, 
however, will ve nor-availability of deformed bars.in the 
requisite quentity. Tnercefore, these structures could be 
of RC with mild stccl plain bars as reinforcement, till 
deformed bars become aviilable. In course of time, with 
the increase in production of deformed bars, tho_2aC . 
structures will automatically make use of deformed bars 
only. ; ; 


Fe2e2 Shell_ 2nd folded platu structures. 


Shell anu folded volatc structures have the 
advantage thit in addition’ to eliminating structural steel 
from the supoorting framework, the roofing sheets are 2lso 
avoided. These structures consume minimum amount of cemen: 
and steel compared to any form of RC ‘construction. If 
economy in consumption of steel is to be achieved and at 
the same time the consumption of cement should not unduly 
increzse, this type of construction should be preferred. 

The cost of tas form work required for shell roofs, however, 
tends to be ¢ pensive, in sovite of thr low consumption of 
cement and sic2l. Hence, these will be suitable only if a 
large number c° identical units are to be constructed. It 
is suggestcad th xt cxtensive use may be made o? doubly curved 
Shells, which are mcre etficiernt than singly curved shells. 
The hyperbolic paraboloid, conoid and the hyperboloid shapes, 
though doubly curved, have the advantige from the construc- 
tional angle that they ean be cast on forms composed of 
Straight planks, as they are "ruled surfnces". Conoids are, 
in addition, suitable for casting with mobile form work. 
Large worksnop structures are eminently suitable for 
adoption of srell strictures in lieu of the steel framed 
onc? now in vogue. Standardisation of these structures 

may load te anprecixrble saving in the totel cost, 2S the 
form work c:.~ pe re-uscd number of times. 
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5.2.3 se of pre d_prestresse 


concrete Srenente: 


Another direction in which steel structures in. 
industrial buildings can be replaced-is by making use of 
precast prestressed elements for these buildings. Corrugated 
shells and funicular shells lend themselves to adoption 
for precast work and could be easily used for storage . 
sheds and other structures where no erane working is 
involved. The precast units may also be prestressed in 
the longitudinal direction for connecting them. Use of 
prestressed concrete trusses and precast prestressed 
hyperboloid shells is cliimed to save upto 50 per cent 
of steel when compared to conventional steel trusses. 
They will also be cheaper in overall cost. These precast 
units may be standardised by ISI in consultation with 
S.E.R.C. and suitable design aids-furnished to the users 
for their easy adoption. Standardisation of various 
components of the structures_will help the industry to 
manufacture these precast products. and make available as 
readymade units in the country. 


Se2e4 Funicular_ brick shells. 


Funicular shells with bricks have been built in 
S.E.R.C. campus at Madras and at the national Institute 
of Design, Ahmedabad upto a size of 12.5m x 12.5m. 
Compared to a RC shell, this method resulted in a steel 
Saving of about 35 per "cont. N.B.O. may, in consultation 
with S.E.R.C., publish literature on the subject for its 
large scale adoption in industrial and storage buildings. 


5.205 Structures with partly RC and 
Partly steel construction. 


. If complete RC/PC construction is not feasible 
in any particulnr case, part construction of R3C may be- 
resorted to. In this type of construction, the supporting 
Structure may be of RC and the roof may be of tubular 
trusses-or structural stecl. This iS suitable and 
economical in steel as well for industrial sviueiur ee 
with cranes of medium capacity. 


5.2.6 Substitute materials for C.G.I. roofing shce 


At present about 1 lakh tonnes of C.G.I. sheets 
are used per annum. In addition to the use of stecl, 
this also involves the use of imported zinc for galvanisSing. 
It is, therefore, necessary to restrict its use and adopt 
substitute materials, such as AC shests and asphaltic 
corrugated sheets. 
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AC sheets are a good substitute for C.G.I. shcets 
and have been in use for a lonz time. Its major drawback 
is that the asbestos fibre used in its manufacture is 
imported. But this has to be weighed against the import 
of zine required for C.G.1. sheets. In manufacture of AC 
sheets usc is made chiefly of chrysotile variety of asbestos 
fibre. Corsnercially viable deposits of chrysotile grades 
of asbestos fibre hive not so far been discovered in the 
country which leaves the industry entirely d2pandent upon 
imports. Trking into consideration thit nearly $0,000 
tonnes of asbestos fibre is to be imported each yeror at 
the current level of production, the urgency of discovering 
deposits of -sbestos fibre in th. country needs no stress- 
ing. Ampnibole varicties of asbestos have been found in 
Taril Nadu, Mysore, Madhya Pradesh, Gujaret, Rajasthan, 
Uttar Pradesh, Bihar 2nd Orissa. Some work his been done 
in C.B.ReI-. for mmufacturing,AC sheets using indisenous 
asbestos fibre. This has to be pursucd and follow up 
action taken for its further development. AS 2 more 
rvualistic measure, however, for achieving early results, 
it might be desirable to aim it development of a p2rtinl 
or full substitute for thc asbestos fibre. 


asphaltic corrugated sheets “hive been introduced 
recently. It is cl-imed that they have better therwal 
insulition than AC sheets Fhe cost is only about 50 per 
cent of AC Sheets. They have been uscd in various 
parts of the country, such as Andhra Pradesh, Tamil Nadu, 
Sttar Predech and Maharashtra. Their life and long-term 
performince hive not yet been established. Moreover, 
their use will have to be restrictcd to places where the 
semperatur2 does not go beyond 42°C (108°F). In view of 
shese freters, their universal use for industrial buildings 
may not be immediately possibie. But they can be used for 
semporary-and semi--p2rmanent buildings. They are also 
suisable for sloping rodfs in coastal areas and hill 
stations and as roof for ruraZ housing. Use of ac and 
asphaltic corrugstcd roofing sheets in sub3titution of 
C.Gele Shouts will release the eapacity in steel plants 
for m ving prates or strips which are in short supply in 
the country. 


S207 hk, ided construction/plastic design. 


Only in those cases where the methods mentioned in 
poras 5.2.1 te 5.2.6 are not oossible to be adopted, usc 
of steel structures may be resorted to. In ali such 
cases, welded construction instead of riveting should be 
the normal vorac-ice and the structures designed as rigid 
frames, by fmlis-ic theory where possible. A . 
saving of © ut 29 per cent in steel is likely to result 
if rigid fr ic for a shed is designed on plastic thcory as 
compared *o a des'gn based on elastic analysis. Welding 
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of structures itself is likely to result in a Saving of 10 
to 15 per cent in steel. Use of Plastic designs hrs not 
progressegd in india to any great extent so far, although 
the design code ‘or buildings (1S:800-1962) does permit 
such a design. ccently, 1.S.I1. has brought out a handbook 
on the plastic Gesign of steel structures and it is hoped 
this will aid the designers to go in for this type of 
design. Its usc, however, his to be confined for the 
present to single storey framed structures subject to 
Static loads only. In industrial buildings with overhead 
cranes, where designs cannot be based on plastic theory, 
it is recommended thit welded structures based on elastic 
analysis but designed as rigid frames may be adopted. 


5.2.8 Adoption of tubular/hollow sections. 


Where structures cannot be designed as rigid 
frames on plastic thoory and use of stecl is, unavoidable, 
use of tubular/hollow sections instead of plates and 
angles is to be preferred. Use of steol tubcs in goneral 
building construction is allowed in terms of IS:806-1968. 
Out of 3 grades of tubes,’ Standardised as per 13:1161-63, 
in tubes to grade YST-25, permissible stresses 2llowcd 
are more or less similar to the ones in mild steel to 
IS:226, while in tubes to grade ¥ST-32, still hisher 
Stresses can be allowcd (although less than those for HTS). 
The tubular sections are particularly suitable for compres- 
sion members due to thcir higher value of radius of 
gyration for the swme area of cross section. Hence in 
those places wnere the members are subjected to axial 
compression, use of tubes in preference to other structurals 
Such as angles will result in considerable saving. For 
instance in trusses, the consumption of steel can be 
brought down by 20 to 0 per eent depending on sosn and 
the profile adopted. By using tubular sections in licht 
and medium industrial buiidings and storage sheds, economy 
of st2el to the extent of 20 to 22 per cent can be achieved 
even if grade YST-25 to 1S:1161 is made use of. If tubes 
to grade YST-~32 are made aviilable in sufficient quantities, 
the saving will be much more. The ficld.connections of 
such structures may b2 either welded or with friction erip 
fasteners instead of black bolts if thzy are to be used 
for heavy constructions. Although there is considerable 
saving in the quantity of steel used, the cost of skclp . 
used for the tubes is much higher than that of bars, rods 
and Structurals and hence there may not be an overall 
Saving in the t71'11 cost of the structure. I1.S.I. hes 
prepared a denfv handbook on this subject and this may be. 
published ea’iv, .o aid dosigne-s. ; 








52209 Jse of cold formed light 
4 : : 





Designs utilising cold formed light gauge steel 
structural members in gencral ere red construction is to 
follow the practice prescribed in 1S:801-1958. A hand- 
book on the design of cold formed light gauge stecl 
structurals has been published by the 1.S.I. in 1970. It 
is claimed that use of these will also lead to appreciable 
economy in the consumption of stecl. The dimensions of - 
cold formed light gauge sections of a fow cfficient shapes 
have also been standardised in I8:811. In the NeCeA E.R. 
report, it was estimated that a saving of about 40 per - 
cent by weight of steel in structural main members and a 
saving upto 59Ntper cent by weight of stcol in purlins 
would be achieved by using cold formed lizht gauge scetions 
instead of hot rolled sections adopted in conventional 
sections. Thcir use is, However, limited to purlins and 
for all othcr components for structures where concentrated - 
loads such as those duc to cranes are not encountored. 

The light gauge structurals being very thin require greater 
care for surface protection like galvanising. This 
protection is likely to add to the cost of structure over 
and above that contributed by the high cost of the. strips. 
used for manufacture of light gauge sections. side use 

of light gaugé-stricturals is, therefore, not’ recominended. 
They may, however, be uscd in preference to rolled 
structurals, wherever the use of tubular sections is not 


feasible o. 
5.2.10 Open web structures. 


° 


eee Open web structures consisting of angles in the 
flanges and rods in the webs are very cconomical as beam 
members. These can bé Sed as lonz span purlins and roof 
trusses in medium span storage buildings. Such open web 
frames are used in Railways since long, as for instance, 
purlins for platform shelters. Compared to a solid web 
beam tor the same design load, a reduction of about 70 
per cont i: steel had been, achieved in the present standard. © 
space purlins adopted by the Railways. Further economy ~- 
Car: b2 achieved if tubes are used instead of anglcs and - 
rods. Cxastellated beams made out of standard RSJs or 
Otner rolled Shapes with increased depth obtained by 
forming castcllation in the web by cutting and welding 
are also economical in steel where shear considerations 
are faveurable.I.S. Handbook No.2 on beams covers some 
typical designs of castellated beam. A saving of about - 
15 to 35 per cent in steel compared to the designs of 
conventional beams can be obtained. Their use is to be. 
restricted ‘to lizhtly loaded locations and not in gantry 
girders. While the open web beams with angles and rods/ 
tubes can casiiy be fabricated in any workshop, the 
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Castellated beans require automatic cutting end welding 
equipment and it may not be possibl2 for individual 
consumers to have th: fabrication done by thomselvos. 

It is suggested that standardisation of opcn web structures. 
of either tubes or angles and bor and eastcllated boans 

may be undertaken by I.S.I. in consultation with S.E.R.C. 
S.E.R.C. has 2189 doavzloped open web joists with conercte 
flange, which is expected to result in a saving of about: 
30 to 35 per cont of stc21. These could also‘be considered 
for standardisation. This will enable’ these items being 
nenufactured by frbricating shops in different regions 

and made availavle in the market as readymade ones for 

use by consumers. : 





5.30 | Platfc om shelters and foot-over bridges 
inallweys, ; 


These structures, are at present fabricrted out of 
steel. Use of prestressed concrete/RC precast elements 
for platform shelters, foot-over bridges, etc., instcad 
of steal structures will result in considerable saving of 
Steel used therein. In the case of platform sholters, their 
acgoption can result in conservation of out 4O to 50 per 
cent of stcel ind Railways are taking action to standardise 
them. It is essential thit use of structural stccl in 
these types of structures in Rrilways should be avoided, 
as far as possible, and resorted to only in exc2ptional 
cases. Use of Shell roofs for platform shelters will 
result in further saving in stecl but they may, perheps, 
be suitable only if a large number of identical units are 
constructed. Where use of structural stecl is unavoidable, 
tubular sections may be utilised in lieu of rods and 
structurals, whcre possible. This may bring about a saving 
of 15 to 20 per cent in steel used in platform sheltcrs. 


5.4 Bridges. 


The present practice for design of highway and 
railway bridges is as follows : 


(a) Highway bridges'~ RC slab for spans upto 
8n, RC 'T' beam and slab for Spans 8m to 25m and 3C balanced 
cantilever or box girders or prestressed girders for longer 
smens are generally in use. 


(0) Railvay bridges - For smill spans upto 6m, 
RC slabs with or without 'T’ beams, RC box culverts end 
RC pipes are generally adopted. Bridges of spans above 
6m and upto 25m consist of steel plate girders while 
longer snan bridges are of open web through or underslung - 
type girders. cmposite construction of steel and concrete 
and prestressed .-necrete girders is :ilso used for spans 
upto 25m. 
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Though there is scope for effecting substantial 
cconomy in the consumption of steel in bridge girders, 
most of the measures required are such that they cmnot 
be imolemented within a short time. The pace of introdu- 
cing new types of constructions in bridges has necessarily 
to be slow and with caution after conducting trials over 
a reasonable period. Some possible itcms where immediate 
economy is possible are, however, outlined in the scquel. 


5 obo Highway bridges. 


Plain conerete arch spans with only sarface 
reinforconcnt can be used in culverts and minor pridges, 
instead of RC columns and slabs. The Ministry of Transport 
heave already issued standard designs for segmental arch 
bridges in plain concrete for spans upto 12m. These may 
be adopted to the maximum extent possible in all road 
bridges to be constructed by the State Governments cnd 
local bodies. Where uSe of such arches‘is not possible, 
RC slabs can be uscd with high strength deformed bars as 
main reinforcement to achieve maximum conServation of 
stcel. The Ministry of Transport, it is understood, are 
already taking action to revise their standard designs to 
provide for this. For culverts of 1.5m span and below, 
RC pipes could be adopted instead of abutments and slabs. 
In longer span bridges, the girders shal], as far as 
possible, be of prestressed concrete, with a vizw to. 
achieving meximum economy in Ssteel..—This could be cither 
with prestressed beams and RC slabs or box girders pre- 
stressed. Ministry of Transport might consider standar- 
disation of prestressed concrete girders for adoption by 
2.11 State Governments. As most.of th2 proposals for 
bridge works in national highways prepared by the State 
Governments are submitted to and approved by the Ministry 
of Transport, it should not be difficult for Ministry of 
Transport to get these recommendations implemented. IRC 
Code of practice already permits use of deformed bars in 
road bridges and use of plain MS bars for the main 
reinforeemont‘in road bridges can b2 totally spopped, once 
Ceformed bars become available in ‘adequate quantity. 


5.4.2 Railway bridges. 


. Short span bridges upto 4m can be precast pre- 
stressed concrete slabs instcad of RC slibs or 'T! becms 
at present in us2 which will result in conserving sttel to 
the extent of 50 per cent. For spans upto 25m prestressed 
concrete girders may substitute steel girders, in new 
constructions 2nd in doubling. Calculnrtions indicate 
thet the requirement of steel cin be brought down by 60 to 
90 per cen. if prestressed concrete girders/slabs are 
adopted in i:.cu of steel girders of standard riveted 
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design. The Railways have already used a large numocr of 
prestressed concrete girders and slabs and their standar- 
disation is being tnkecn up. 


In the Fifth Five Year Plan and subsequent 
periods, a number of projects for converting from MG to 
BG are likely to be sanctioned. Consumption of new steel 
ean be reduced if released MG steel girders are streng- 
thened and reused for BG loading in these conversion 
projects, whcrcver this does not present problems ind 
the existing -interial is of a quality suitable for 
strengthening and retention. The Ministry of Railways 
heve already stiidardised and issucd detailed drawings 
for the strengthezing of standard MG ML girders of sp-ns 
from 6m to 46m. The additional new steel required for 
strengthening comp:red to the stecl required for 12 now 
spen shows that a saving of 50 to 85 per cent cin be 
achieved, the larger percent2ge being in long spw 
bridges. To the extent the existing girders ar2 reused, 
the demand for now stecl will.docrease. 


5.5 Water-suoply installations. 
55.1 Use of plastic materials, 


Pipes and conduits made of plastics offer major 
substitutes to stevl products in building industry. The 
annual production of GI pipes in the dismeter range of 
15mm to 100mm alone is as much as 3 lakh tonnes. Zinc, 
which is used for galvanising these pipes is imported. 

If PVC pipes are used, there would be considerable saving 
of steel besides conservation of the foreign exchange 
used for import of zinc. The use of PVC pipes has the 
following advrntages : ce 


(a) Saving in stecl: One ‘tonne of PVC can replace 
; 8 tonnes of stcel pipes. 
(o)  SEconomy in cost by 30 per cent. 


(e) Lightness and consequent ease of installation. 


(a) Corrcsion resistance and consequent reduction 
in maintenance cost. . ; 


These pipes can be put in building industry to several 

uses, viz., internal and external water supply, rain 

watcr disposal, draiinzegc, sewerage, etc. Though thcse 

pipes hive been used widely in Uttar Pradesh, Rajasthan, 
Delhi, Andhra Pradesh, Tamil Nadu, etc., for potable water 
supply, their use for sewer’ge and drainage is still 

limited primarily on account of non-avrilwility of fittings. 
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At presert, threec categorics of pipes for potable water 
supply are being manufactured in the country as under : 


Table II. 
Range of Range e of 
S.No. Description dia. pressure Reference to 
ratin IS Code. 
1. Low donsity 8mn to 4 to 10 IS: 3076-1968 
poly ‘thylene 135mm kg/sq.cm. 
pipes 
2. High density 10mm: to 2.5 to 10 IS:4984-1972° 
polyethylene 50 Tnn kg/sq.cm. 
pipes. . ; 7 : ; a hs se 
3. Unplasticiscd 15mm to. 2.9 to 10 1834985-1968 | 
(rigid) PVC 375mn - ig /sa. cm. 
pipes. . . a 











S: 2065-1962 - Code of Practice for water supply in 
Siioines allows the use of polyethylene and UPVC pipes. 
The IS Codes for pipe fittings and laying 2nd ‘joining of 
these pipes are in, the formulation stage 2nd Intian 
Standards Institution may take urgent action to hive these 
finnliscd. One of the main difficultics in using PVC pipes 
hrs been the weekness of their joints. It is necessary ° 
to develop an efficient and effective method of joining 
these pipes. Rate contracts _m2y be concluded by the . 

DG S&D tor th: differant and commonly used plastic pipe 
oroduc*s +° 28 to increase their populirity with the 
govcernmont orgznisrtions and to enable the plastic 

industry to cxpind their production. “Suitable instructions 
arc to be issued. by tha: government orgywiis-tions for their. 
adoption in waiter supply wherever poser ses 


50502 1%, RC and AC Pipes. 


Wiile PVC ‘pines and - “AC: pressure pipes ire suitable 
.s substituze for ‘srl diwneter pipes, prestressed con-- 
erete and RC pip: s enn be used for lirge diameter pipes 
in witeor suoply installations. Though. use of prestressed 
concrete and RC pip-s docs not completely eliminate the 
use of steel, substantinl saving in steel will result. 
These products could «lso be: standardised to enrdle 
producers 19 ere them and mike them aviilrailc 
in the mark.t. 1-S.I- may undertrke this work in consul- 
tation with Ministry of Works: and Hepenne and tae 
C.P.Hos.Ht. Je. ‘Nigpur. 
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5.5.3 Water tanks and stagings 


_ Gons2zaeraoic quanrity of steel is used in steel 
water tanks and stagings< If RC water tanks ard towers. 
are_used-instead, it widl lead to a saving of.about 15 to 

35 per cent in steel cgnsumption depending upon the size 
of the overhead tank.ané the height of tower. Substitution 
of plain. MS-bars by high strength deformed bars will lead 

~to'a further cconomy. It is considered that water tanks 
and tewers shou.d,-as far as possible, be constructed.of 
#C. Use of 82 tanks may not, however, be practicable in 
railway yards where these tanks might have to be dismantled 
and shifted to p:ovide for any future yard remodelling 
required, 


5.6 Steel production. 


5.6.1 High strength d2formed bars. 


As already indicated’ elsewhere, steppine up the 
production of high strength deformed’ bars from th2 present - 
level of 2.12 lakh tonnes to at least 1 million tonnes, as 
early as possible, is one of the most important steps in 
the steel saving. Stenos required to achieve this objective 
are 





(a) Bulk, say 70 per cent, of the production of MS 
_ round bars in the range 8 mm to 4O mm may be as 
cold twisted deformed bars to 1S.1786. 


(0) Recently, I.S.I. has;finalised an amendment to 
IS:17°26 modifying the chemical composition of 
the semi-finished stecl to be used in the 
manufacture of tnese bars. The blooms and 
‘billets wiich are at present treated as untester. 
and hence, not efficiently used can be diverted 
for production of deformed.bars without any 
disadvantage. It is neccssary that I.S.I. 
circulstes immediately to ail producers and re- 
rollers the chemical comyosition of the offgrade 
Quality billets which can be considered suitable 
for »~rodustion of deformed -bars. 


(ec) In order to avoid unscrupulous and unauthorised 
production of sub-standard matcrial,: th: best 
Way: would be to insist on 1.S.I.'s Certification 
Mark for the deformed bars produced. Use of | 
such I.S.J.'s Certification Mark would. automati- 
cally au*‘horise 1.S.I. on the one hand to 
technieal.i: puide the re-rollers and on the 
other han. to carry out the necessary inspection. 
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(a) The Government should, however, be more liberal 
in allowing collaboration for the manufacture 
of deformed bars or pursuade TISCO to extend 
their know-how jointly developed by them 2nd 
Structurat Engineering Research Centre, Roorkee, 
to all those parties who cin take up the 
manufacture of deformed bars. This should of 
course be with the proviso thit there will be 
no recurring foreign exchinge requiresents. 


(e) ‘“Wnile on tho one hond the emphasis is on better 
qunlity of steel with high-tensile strength, 
anomaly exists in the government policy thrt_ 

a large number of existing electric furnace 

‘mits are not permitted to produce any stecl 
other than mild steel. The Committee is of the 
view that such a restriction may be self defcating. 


(f) High strength deformed bars with a proof stress 
_ of. 50 kg/sq.mm-are being, produced in the country 

but the quantity is small. Increase in produc- 
tion of this type of bars may also be encouraged. 


(g) There are indications from Bhilai Stecl Plant 
that it will be possible for them to develop 
at short, notice,: Say within a year, cold rolled 
dcZormed bars with a proof stress of 55 _kg/sq.mm. 
This method of cold rolling will, howevcr, he 
li:-tted to bars of maximum diameter 12 mm.° The 
rdvintage of this system:is that it obviates 
the necessity for-cold twisting. Thexe will, 
of course, be need for installation of some 
Plents and equipments. If the finished stcel 
product can be sold at the same rate as that of 
cold twisted birs, manufacture of these bars in 
Phiial Steel Plant is recommended. — 


5.6.2 Bigh tensile steel _ wires. ....~ ee 

A number of recommendations are based on the use 
of high tensiic stecl wires for prestressed con¢rete for 
various usrges. Though high tensile steel wires -re produced 
in the counz:y, thoir production is insufficient. Non- 
availability cr inadequate availability of such wires may 
pose one of the.major bottlenecks in the substitution. 
This is traecd back to the inadequate avnilability of high 
tensile, i-2., medium .nd high carbon wire rods. “With a 
numocr of ol-ctric furnnces coming up, it should not be 
difticult to ».roduce such wire rods, and increase their 
total outpuy in th: country. An anomaly exists in.the 
Government 4. icy tnt during the recent past a number 
of attractivo proposus of those who can quickly tke up 
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the manufacture of medium ind high carbon wire rods have 
not been favourably considered. Such wire rods technically 
are required to be in large weight and with a minimum 
inside diameter 2f the coil of about 750 mm and above. 
These are not crprbl: of being produced by the ordinary 
mild steel re-rollers. The Committee recommends that 
Government may take necessary stcns to augment adequately 
the capacity for the production of medium and high carbon 
Wire rods in the country.. This needs to be purgucd 
vigorously as this. will help in Substitution of pre- 
stressed concrete in place of stcel in bridges and othcr 
structures, wherever they cia be economically and 
adventageously used. | 


56.3 Semi-killed. quality plates to 1S:226. 


If’ welded construction is to be adopted in a 
large.scale for non-dynamically loaded structures, the 
present output of plates to 1S:226 will have to be 
increased. Manufacture of killed quality of plates to 
IS: 2062 required for dynamically loaded structures may 
be undert2ken only as a long-term proposal. 


5.6.4 Tubes, hollow sections and 
cold pressed sections. 


Use of tubular construction is more efficient in 
utilisation of steel than other forms ‘of fabricited steel 
structures. Stepping up the production of tubes and hollov 
sections and also increasing the number of rationalised 
sections, including larger diameter tubes is essential. 
Cold pressed steel sections are also very economical in 
the uSe of stecl. Tubes and coldformed light gauge 
structurals require skclps and strips for their manufac- 
ture whose production will have to go up. Steel plants 
may also to examine the possibility of manufacture of 
hollow sections. °' 


5.6.5 Bars re-rolled from rail and 
axle steels. : 


It is understood that a number of re-rollers 
do not get the required quantity of tested billets for 


. procuction to their nzximum installed capacity. In 


Such cascs, Scrap rails and axles could be used for ree 
rolling into hot rolled deformed bars for reinforcement. 
A separate specificition for this type of bar ca be 

made by I.S.1. on the lunes of A.S.T.M. specific2tion. 
The Railways have already issued their own specifications 
for rolling plcir bars fom rail and axle stecl§ and are 
getting such re-rolling tone. The Railways aire also 
considering manuiacture o: deformed bars from riil and 
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axle stee..;. These specifications can 21ls0 be adopted by 
I.S.I. Cold bending of these bars is not possible and 
heating is to be resorted to. 


5.6.6 Light beam and channel sections. 


Tight beam and light channel sections standar- 
dised by the I.S.I. are more cfficient in use of stoc. 
than medium and heavy sections. The Wanchoo Committce had 
recommended rationalisation of the following sections to 
start with ; ro 


ISLB 300 ISLC 300 


ISLB 200 ISLC 200 
ISLB 175. ISLC 150 
ISLB 100 ISLC 125 


These recommendations were made by the Committee in consul- 
tation with TISCO and Bhilai Steel Plant who had agrecd 

to roll ISLB 100/ISLC 125 and ISLB 300/ISLC 300, respec- 
tively. There is an urgent need for J.P.C. to act upon 
these recommendations and arrange to include them in the 
list of rationalised sections. Unless these sections 

are rationxlised, the designers will not adopt them in 

the designs 2nd no demand enn, therefore, generate although 
these are very economical in use of steel. In fact, it is 
understood that on the commitment made by Bhiiai Stecl 
Plant to the Wanchoo Committee, the Sales Department of 
H.S.L. tri:2 to obtain orders for about 10,000 tonnes of 
the lizht Scam and licht channel profiles but they could 
not succeed. Consequently, Trolling of these light sections 
could not be programmed by Bhilai Steel Plant. The Bhilai 
Stecl Plant has indicrted that it would be possible for 

it to devclop these light sections if orders for a minimum 
quantity in cozcistcncy with economic rolling of these 
sections wozid be forthcominz. It should be possible for 
the other main producers also to undertake production of 
these liznt sections as the relaxations in the thickness 

of the wed -~nd the flmge asked:for by them have already 
been incorporated in the Indian Standards Specifications 
and there snould be no practical difficulty in production. 


5.6.7 “Yearly parallel"flange beams. 


‘rr the same geometrical properties, 2 parallel 
tlange be. wili weigh 5 to 7 per cent less than a sloping 
flange Dcam. in the context of steel economy, it is 
essentizu. to switch over to the manufacture of parallel 
flange beams, as carly 21s possible. Most of the more 
developed countrie:3 have already gone in for such beans. 
The mam.*~ ture vu. 2aral]ol flange beams, however, will 
require un .ersai muils, which are not at present 
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installed in any of the Indian Steel_Plants. HYence, the 
proposal to 39 in: for the manufacture of these cannot. be-implemen- 
ted quickly”~ and will necessarily have. to be treated as 

a long-term one. The mills: available in Bhilai Stcel 
Plant, however, are suitable to produce "nearly parallel? 
flange beams. In fact, Bhilai Stvel Plant had recently 
teken the initiative and made proposils for production of 
"nearly parallel" flange beams in lieu of the’ sloping. 
flange ISMB 300. The proposals of Bhilai Steel Plant to 

go in for production of "nearly parallel" flange sections’ 
require to be encouraged so th2t gradually "nearly parallel" 
flonge sections come into market for use substituting 

ISMB sections. Suitable standards to cover these products 
may be prepared by I.S.I. and J.P.C. may arrange to have 
them included in the list of rationalised sections, 


5.6.8 Offgrade steel. 


The Indian Standards Spcei fication for structural 
Stecl to 18:226 was first issued in 1950 in resoonse to 
requests made by stcel manufacturers in this country. 
This specification wis revised a number of times, the 
last one being in 1969. In its revision in 1962, only 
one standard quality of structural steel wes included. 
Fusion welding quality structural ste2l was.covered 
separately in 18:2062. It was observed then, that apart 
from stecl being produced and marketed is conforming to 
IS:226, considerable quantity of steel produced f.1l 
outside the limits stated therein. fA good proportion of 
this category of stcel wis being used in the structures 
with very liberal factors of safety, leading to unduc 
wastage. In view of a number of representations made to 
the Indian Standards Institution, a soparate standard 
1S:1977 was published in 1962 to cover steel falling 
outside the limits specified in IS:226 and which could 
be made good use of in many Structures. This his enabled 
the voroducts being sold as testcd quality materials to 
this standard IS:1977. . Two grades are prescribed in 
this Standard, one which: can bé used for structures 
desighed to carry stresses and the other intended for 
general purposes such as doors, window frames, window 
bars, fencing posts, etc. In the foreword of IS: 1977 - 1962, 
it was stated that with the publicrtion of that standard, ~ ° 
in future, no ste21 would be labelied or marketed as 
untested. 


Inspite of cunieiine 3 separate Standard 
1S:1977-1962 for, commercial quality steel in addition to 
IS:226, considerable q:antity of st2el structurals and 
plates produced are being marketod even it present as off- 
grade steel. J.P & nos r1ls9 oeeeaa this fact and 
has fixed the prices for their sale The Committec fails 
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to understanc how, inspite of the facility given to have . 
the offgrade materials got certified to IS: 1977,- the: steel 
mills are or:ducing structurals and plates which are 
falling shert of even these relaxed specifications.. Such. - 
offgrade ste2l is being necessarily put to wasteful ‘use 
in structures by adoption. of very low permissible stresses. 
This is a national loss. The Committsé retommends that 
JeP.C. may not recognise such offgrade structurals and 
plates and should not publish prices therofor. The .steel | 
mills may produce generally structurals and plates to . . 
I.S. specifications only for sale within the country. In . 
the inter‘m period till ‘sale.of offgrade structurals and 
plates stops, to distinguish between the offgrade material 
and the material to standard specification, suitable colour 
code may be introduced. a" 4 ys, Ss ar “4 
All these references are with regard to finished 
Steel preducts and not-to semi-finished goods such as . 
billets whic’. couid all get coverad, probably, under the 
specification 18: 1570-1961, : 


5.7 Production of cement. 


In para 5.0.2, it has been brought out that if 
about a million tonnes of deformed bars are produced in 
the country ver annum, this will make it: possible for 
more of constructional work in 28C to be undertaken to the 
tune of 33.33 per vent, making use of the 0.25 million 
tonnes of reinforcement thus saved. This will mcan. that 
consumption of cement will also increase to. some extent. 
‘ith the increase in production of cement being planned 
for in the country, making available this additional 
> quantity of cement, it is expected, may not present a 
serious problen. . . 


5.8 Production of bricks. 


Since adoption of load bearing walls in buildings 
upto four storeyed construction require high strength 
bricks, it is necessary to develop this industry. The 
brick industry in the country is in the unorganised sector. 
It practic2s age olc nanufacturing methods which do not 
lend themselves to production -of better quajity and high 
Standard bricks. The industry should be brought partially 
under the purview of the organised sector for scientific 
development, Particulazly in big cities in various States. 
Seven mechanised brick plants with the assistance of N.B.O. 
have been 2s .2blishe? in the country, 3 at Madras, one 
cach at Delui, Calcutta, Srinagar and in Assam and 8 more 
are vropcscd. One sand-lime brick plant is already 
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established in-Kerala while five more are proposed. The 
proposils to set up mechanised brick plants in Hyderabad, 
Bombay, Jammu, Bhuvaneshwar, Chandigarh, Vishakapatnan, 
Gauhati and Delhi ane sand~lime brick plants at Indore, 
roshangabad, Jaipur, Nagpur wand Hyderabad require to be 
pursued vigorously, t> be followed by setting up nore such 
plants in other major citics as well. This could be © 
arranged by Ministry of Works and Housing in collabor- tion 
with St2te P.W.Ds. Bes 


5.9 Production of cellular blocks. 


Since these materials are not possible to be 
transported in large quantities to longer disvances, units 
will have to serve the requirements of an area of 70 to | 
80 km radius only. Two units have been set u _at Ennore 
in Madras and in Poona with a capacity of 1,38,900 cu.m 
and 70,Q00 cu.m., respectively.H.H.F. at Delhi also 
produces a small quantity. It is unicrstood that there 
are propos.2ls to set up nlants.at Bandel (West Bengal), 
Badarpur (Delhi), Bhatinda (Punjab), Kanpur and Bombay. 
There is scope for setting up a numb2r of such units 
adjacont to thermal power plants Where fly ash beconcs 
ivvilable as a waste product from the thermal power plonts. 
The Ministry of Incustrial Developm:nt may coordinate and 
get more such plants inst2lled, atlerst near the arcas 
whcre multi-storeyed constructions. ar2 coming into 
prominenco. - 


5.10 Production asphaltic corrugated 
roofing sheets. 


Based on the scheme preprired by the Nitional 
Buildings Organisation, two plants of total capacity 
4 million sq.metres of asphaltic corrugated roofing shects 
per annum have been sct up rt.Madres and Tadimallna (AaAnchra. 
Pradesh). There are proposals to set up 3 more plants, 
one each in Himachal Pradesh, Uttar Pradesh and Miharashtra. 
The progress of setting: up of these plants is to be 
cree to enable reduction in consumption of corrugated 
GI sheets. 


5.11 Production of welding consumables 
and welcing cquipment. 


One of the measures thrt have been suggestcd for 
cconomy in consumpsion of stecl is 2doption of welded 
structures in preference to riveted ones. Manufacture of 
suitable welding equipment indigenously and stepping up 
production of welding consumables, such as, welding rods, 
wires, flux, etc., nezds no emphasis. In this context, it 
has been brought to the notice of the Committee tht there 
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is delay in supply of the welding rods after their 
manufacture 7nd this has been attributed to the prescnt 
method of fixing the excise duty of welding rods as a 
percentage on vilue (ad valorem). The manufacturing 
firms are to wait for months before the evaluation is 
completed by the excise officials. This delay coul? be 
‘ut down if the excise duty -is a fix2d amount.on weight 
asis or on length basis. 


12 Review _and revision of codes. 
Anothcr direction in which cconomy in Stevl cam 
.oe achieved is by rdonting higher permissible strzssscs, 
reduction in ford factors and downward revision in the 
stendards for live loads and wind loads. Values of wind 
loads prescribed are definitely on the high side, when 
comparsd with the vrlucs adopted in different codes of 
foreign countries. While it may not be wpropriatc to 
Straightwoy adopt the values prescribed in foreign codes 
without considering the modifications necessary for the 
Incian conditions, still there is scove for a review 
being conducted by the Indian Standards Institution 
ts Sce whctnacr any revision k2eping in view cconomy in 
consumption cf steel. is possible, at the same time ensuring 
that 2 reasonxbly srfe structure adopting renlistic ° 
loadings is aimod' at. ‘nother point thit sen be ox-mined 
by tre Indian Standards Institution is whether the lap 
length prescribed for deformed bars can be reduced. 1.8.1. 
may also consideo.s prescriding provisions in the code for 
re-distribution of mements in RC rigid frames in 2dcition 
to continuous boams wand sl2bs, taking into considor-tion 
the latest provisions in British,~American, Russian 2nd 
dther codes. IS:456 may have -to provide for design of 
two-wiy slab by Hillerborg'g strip method (modified). 
I.€.I. has formulated a code for use of structural cluminiun 
in buildings. This may be finalised and issued early. 
Preparation of design handbooks, d.:sign aids and charts. 
for populrzrising usc of tubular sections, yield line ‘thcory/ 
Hillerborg’s scrip method (modified) for cesign of. RC slab, 
cte., miy have to be undertaken by I1.S.I. ° The Committee 
‘Oted tnuart the Railway Code for steel bridges hrs reewntly 
cen Tovised permittine higher strésses, in’ some. cases 
han trose ailowed for.structures in I.S.Codes. Railways are 
bso trking rction to modify the live loads, the impact 
onds and iorzitudinal forces adopted in ecSign of bricges, 
.fter having conducted extensive trirls with diescl sand | 
team locoiot: ves 2nd new types of wagons, over 
eriod of nexwrly six years. : 
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5.13 Conclusions. 
5.13.1 Various short-term proposals have been made by 


the Committec after taking into consideration th: practical 
aspects of their implementation within 1 short time snd for 
this purpose the period for implementation has beon -ssumed 
to be about S'years. The Committee is convinced thet there 
is a limit to the substitution of ‘ste.l by other mterials | 
and this hns beon kept in view while recommending the use 
of substitute materials. Various other measures thrt have 
to be taken by the designers of civil engineering works 
have been dealt with in paras.5.0 to 5.6. Wherever 
possible, 2agrinst each proposal, the approximate percentage 
of saving in steul thot ern be. effected his boen indiented. 
It is, however, to be clarified thrt the savings worked 
out are with reference to the conventionrl design proce~ 
dures now in uso. In many organisations, some of the . 
methods suggested: are already in use and in such C2ses, 
further saving that cm be achieved may not be -signific‘nt. 
In view of a nurber of variables involved, it is practi- 
cally difficult io estimate with amny.degree of icecuracy 
the overall saving in quantity thet cx be achieved. f 
rough assessment made, even ori. very modest rate of 
percentage savinz; shows thit 4 reduction in eonsumotion 
to the extent of about 0.47 million tonnes of stocl por 
annum, with reference to the present level of consunp tion 
ané production of stecl in the country, can be waticipated, 
. if all the recommendations made by the Committe? in respect 
of eivil engineering works are fully implemented, vide details 


Biven below: — ; 
: “a Table ITT 






Saving |sumption 
in civiljout of fantici- 






8.54 50% of (4) 20 0.85 


3. -Go- ELates and 6.40 50% 0f (4) 20 0.6 


S.ccts. 

4. 5.2.6,5.10. Galvanised 0.93 100% of (4) 50 0.47 
*orrugiated 
snects. 

5. preter Pipes, - 1,00 lakh 25 0.2 


5 520 tonnes. Total: 4.7 
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5.13.2 AS is woll-kmown, with the raid industrialisa- 
tion in the country, the tempo of ce mstruction activity 
is bound t> co up in the coming years and the extent of 
siving wiil 1lso inercase correspondingly. In tho first 
2 or 3 years, the saving will naturally be less than 
what has been indicated in the table, in view of the 
fact that various mersures would be in different 

Steges of implementation 2nd only some of them would have 
been fully implemented. The Committe: believes that 

if the mezsures recommended are adopted on a nation-wide 
basis, it will ensure that use and production of stecl 

in the country 2s well as its import have been ontiniscd 
and rationniised to a great extent, at least in rogard 

to civil ongincering construction. 


5.13.3 The propos»ls contrined are mostly vertrining 
to civil engineering works. The Committee could not go 
into the detrils and c>nsumption vattorn in other indus- 
tries (exeep:, desien and manufacture of railway wazons 
anc coaches) and of alloy, speci2l and tool steels. 

It is considered that there is scope for optimisinz 
production «and use in these fields as well. Institut- 
ing separate investigations for the purpose may be 
justified. 
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CHAPTER VI 
OBSERVATIONS ‘ND PROPOS#LS_ FOR 


NG-TER?1_ IMPLEMENT ATION 
Sheu general. 


5.0.1 In the lerge scele industrialisetion and the develop- 
ing econemy of the country, demand for steel is going up. 
It is necessary thet the sdvancement in technology in civil 
engineering cunstructionei works elsewhere in the world 
should be sdopted in Indie es well with e view to achieving 
efficient use of steel. Some of the meesures which could 
possibly be implemented straightwey have been indicated in 
the previous chapter end those meesures should elso be con- 
tinue@ on a long-term basis. Besides, there are certein 
cther fields of economy, the sdoption of which may not be 
possible immecietely, but require before their adoption, 
conducting of trials and development of new steels and 
nubstizute materials. The Committee recommends that el- 
though these have been brought under long-term proposels, 
tne intention is thet action shoulé be initiated on these 
items elso immecistely. The results of economy in consump- 
eee however, he felt only after a considereble lepse 
of timé. . 


4-9.2 Optimisation techniques. 


Optimisetion techniques for structurel designs have 
become © stencerd practice in US& end other more advanced 
countries. There hes, however, been very little progress 
aeje ir Indie in this field. The Committee considers that 
reduction in consumption of steel end other building 
meterirls and consequent reduction in the totel cost of 
works mey be echieved, if the latest techniques in - 
structurel optimisation are spplied. 


5.0.3 Flinination of wr:..are. 





Thorough plenning should include ‘detreiling of steel 
components to minute detail which will avoid unnecessary 
nendling end cutting of bars, plates end structurals. 
These will enable correct sizes end lengths of components 
to be ordered, wherever possible. Elimination of waste- 
ful use cf stee) is elso enother direction in which there 
is considerable score for economy in steel. where a low 
grede material would serve the purpose of strength end 
durebility thet could be used in preference to steel. 
Even between one grade of steel and another, where 9 
lower grede would suffice, use of thet may be insisted 
upon. 


79 


6.0.4 It would be obvious, thet the long-term proposels 

elso need concerted ection on all fronts, i.e., producers of 
stee] ond other substitute materiels, designers, fabrica- 
ters snd the consumers. The proposels of the Committee in 
“his regerd are brordly brought out in the subsequent 
eregrephs. 


6.1 Resi ‘entiel ane office buildings. 


Methods of achieving economy in the consumption 
of steel for buildings other then those which heve already 
been indiceted egainst short-term mersures cen be broedly 
clessified es under: 


(@) Use of substitute meterials, | 


(1) Use of very high yiele strength deformed 
ers. 


(41) Reduction in dezA-loree of the structurel 
members by use of light weight structur-l 
concrete. 


(i141) Fibre giess for reinforcement. 


(iv) uJse of secondary species of trerted 
timber. : 


{b) Use of rationel design methods such es limit 
state enelysis combined with ultimete strength 
design for RC. 


(c) .ele€ing of reinforcement bers insteed of 
lapping. 


Details of verious methods enumereted ebove pre 
briefly described in the following peregraphs: 


6.1.1 Very high yield strength deformed ‘bers. 


Use of high ygrede steels es reinforcement in RC 
crn lerd to significent sreving in steel. Cold twisted 
bers to 1S: 1736 ere cf ordinery mild steél,with eo high 
peoof stress of 42.5 kg/sq.mm obtained oy cold-twisting. 
Production of hot rolled deformec bers with - pppof 
stress of 50 ng/sq.mm hes been sterted in the country 
recently. shil-i Steel Plant will be able to develop 

end menufecture cold rolled deforme¢e bars of diameter 
upto 12 mn with - proof stress of 55 kg/sq.mm. These 
items heve plreesdy been derlt with in the short-term 
proposels. It is possible to produce high yield strength 
Gceformed bars heving e proof stress - of upto 90 kg/sq.mr 
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Chemicel composition of the material requires to be 
changed for the purpose. Some of the firms in India have 
plens to develop these grades of steel. These grades may 
require merginel import of additives. The efficacy 

in the use of these very hich grade steels in HC and 

tne es:ociated problems or deflection, crack control, 

weldine, increase in depth of construction, use of high 
prade concrete, etc., ere not fully known. in the 
cireumst ances, the Committee consicers that it would 
suffice if high ssrenctr vers of prect stress uote 

6) x«g/su.rm sre daevelopec, provided there is no ~ecurring 
exnenditure jin forcign exchenge invoived in the import 

of aacitivers. nowzver marginal and sell the quarticy 

may «Se 


6.1.2 Tight weight structural concrete. 


‘dent weight egeregate made out of expanded clay 
is bein. user for structural concrete in some countries. 
Their use in place of stone aggregates reduces the deedloed 
cf the ctructure. This concrete has also higher thermal 
insuletion property. Consequent to the reduction of dead- 
Joady bout 10 to 15 per cent saving of steel cen be effec- 
tea with their edoption in HC fremes for multistoreyed 
tsulldings. Menufecture of light weight aggregate hes not 
ycot osen started in India and it requires to be developed 
on 9 priority basis. Light weight. eggregete is also ‘nore 
vec fy) eneeieliy in Goncetic plain wi.ere the eveilebility 
um stane egegregate is poor and at present it has to be 
“rans. ttcd.over long distences pt great cost. Some cellu- 
ler concrete products such as those by Siporex of Poona 
and Jcyurton of the hindusten #quqing Fectory, Delhi, can 
als9 be menufectured with reinforcing bars embeaded. 
Alcscuer the maximum crushing str ength ef concrete that 
evale ve obtained so fer is about 70 «<g/sq.cm only, these 
aré clainse to be suitable for use in floor and roof slabs 
as structurel concrete elements. They weigh only ebout 
1/4th of the weight of conventional RC of the same size, 
but thickness will heve to be increased in case of cellular 
concrete structural sleds. Yrese light weight celluler 
concrete reinforced slats mey also be meade use of as an 
alternetive us light weignt ctructural concrete, where suiteble. 


6.1.3 Fibre glass for rcinforsezest_ in RC. 


It ts claimed thet fibre glass could be excellent 
for services requiring nigh tensile strength. nintmum 
weight, resistance to corrosion and res:iience for resist- 
ing dvnemic loads. The strength compsres favourably with 
h.gh strength steel, while it. weighs only one-third. 
necently, the use of isibre giass as reinforcement in 
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concrete instead of steel hes attracted the attention of 
engineers. The reinforcement requires a protective coat- 
ing with resin to resist the corrosive attack of the 

alxali content in the cement mix. This coating improves 
the cond which is superior to that of plain bars. One 
limiting factor is the low modulus of elasticity of the 

ibre glasc, veing only 2 to 3 times thet of concrete. 
Tris limits the tensile stress that can be tranumitted 
from concrete to the fibre glass reinforcement. Currently, 
research is in progress on hcw to increase the modulus of 
élesticity of the gless so as to improve its performence 
as a reinforcement in concrete. Fibre glass is being pro- 
duced in the country and has potentiel for replacing steel 
in reinforced concrete work. Although it is as yet prema- 
ture to thirk of its lerge scale use in India for reinforce- 
men” in concrets, the nee’ fer ite development exists. 


6.1.4 Timber. 


Timber can’ be utilized for a large number of 
structural uses where at present steel is being demanded. 
The expcnsive higher grades of timber which possess ade- 
quate strength es well es durability like deodar, teak, 
tol, etc., could be reserved for rational utilisation for 
permanent structures, which have to last for a very 
long time. In the case of rurel houses, temporery 
and semi-permanent buildings, buildings in hilly ereas 
end at higher altitude, low cost houses in urban areas, 
etc., tre less-expensive secondary species of timber 
which have adequate strength and the durability of which 
could be improved by processing, could be utilised. 
flthough seasoning is a "must" for ell timber to be 
utilized, as regards the secondary species, it would be 
necessary, not only to seeson the timber but also to 
resort to suitable processes of wood preservetion, so 
thet wood mey lest for the intendeA life time of the 
structure. The necessary starnderds including a Code of 
Practice for its structural use in building (material, 
grading and designs), and for the seasoning and treatment 
of timber, are already av-rilable, having been issued by 
the Indian Standards Institution. But the utilisation 
of small dimensioned stock for building up bigger 
structures needs concerted premoticn. Certein items like 
Gevelopment of glued leminated wood, timber connectors 
for joints which are e source of weakness in timber 
structures, etc., ere yet to make headway. 


6.1.5 Limit state analysis for RC structures. 


The present practice and the provision in I.S. 
Codes are that for RC fremed structures, the analysis is 
done by elastic theory and the design done on ultimate 
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strongth. This tskrsinto account the Jimitczd increase in 
th: moment casvacity of a RC structure due to development of 
plustic zonc in conerete only. Th: effect of redistribu- 
tion that t2k.s vires, which recounts for a major increase 
in th: collios: iene of th. structur> is not taken 

adv ntage of. To ¢uriv? oencfits thrt would accruc ‘th. re- 
from, limit st-tu -nailvsis wi!i heve to be adovted inseovd 
of the elastic analysis. Jt is r-cornmendad that the frame 
analysis for, structures shoul¢-tc-by this method only nd 
incorporation cf Suitahl: orovisions in the Codes and 
propiration of dvsign aids may be undertaken by 1.5.1. in 
collaboration with O.5.R.0. with this changed cone:pt in 
analysis and j:sign, some savings in consumption of s'ool 
can bh? obtainsd. 


6.1.6 ‘Welding of roinforcemint burs instcad of laoping. 


“hor> is much seop: for r-duction in the quantity 
of r-inforesm-nt stcel if welding is adopted instcad of 
lavcing. An ov-rel] saving of about 5 9-r eont can bt: 
axp -eted which cen increase. to about 15 wr cent in eolumns 
of multistoreyed tuildings. “ffect of welding ef col4 
twisted high str:ngth bars of indig:nous manufecture on 
their ohysical orenzertizs fs to b.: studi2zd. A technical 
panel of 1.%.1. is already stized of th: problem and cre 
to make reco.jtsndeticns b2sed cn investigations to be done 
by ind-pzndent organisations like, £.0.R.0., R.D.S.C., otc. 
Ba3s-d on th: rocowmendations of this panel, I.S.1. may 
-finslis? the nroecdur > to be followsd and precautions vo 
te taken for woiting of cold twist.d high strength turs of 
indig:nous aanufecture and issue an wumendment to I12:456. 

In. cas? of high strength d:formed bars usinz alloy ¢lom-:nts 
for getting igh.r strength, th:re may b> practical Probloms 
in welding and tri-~ls in this regard may also be made by 

th: S.3.R.C. and suitable recoxnndations. given tor 
incorporition in 1.¢.Code. 


6.2 Str:cturcs. 


6.2.1 Frestress d@ concr2t: and RC structures my be used, 

2s far us possibl.. For situetions where st:ecl sce aa 

arc unavolidublo, economy in consumption of st22l may b>? 

eee by ad ting methods doseribed in Piras 6.261 to 
ene e 


6.2.1 High torsilc steocl, 


Use of nigh tensile steel to 18:961-'962 is ourmis- 
sibl: in structurcs according to the eode 1$:800-1°62. As 
the pernissibl> working stress in tonsion is high, a ssving 
of about 30 por cent in steel in mombers sub ct to axicl 
t*nsion Should result. “owever, in axial compression, th? 


percentege saving decreeses with increase in the slender- 
ness ratio and in the higher ranges there is prectically 
no advantage between mild steel and HTS. In truss like 
structures, en overell saving of ebout 15 to 20 per cent 
can be anticipated with the use cf high tensile steel, if 
the configuretion is such that the slenderness retio does 
not go beyond 140. Use of ErS in flenges of beems may 
lead to en overell saving of ebout 10 per cent if the beems 
are effectively braced in e leteral direction. Use of HTS 
is | recommended in very tell towers for microweve end 
television antennee. Use of HTS cen also be mede in 
framed structures, effectively breced laterally, ss in 
industrial buildings. 


6.2.2 Weathering steel. 


-* + Phis is e low elloy high tensile steel and at 
present steel of this quelity is not readily aveilable in 
the country. TISCO heve indicated that they cen develop 
facilities for its production. It is cleimed thet this 
steel is free from corrosion end hence néeds no peinting 
Since the yield strength of this steel (32 kg/sq.mn) is 
almost the same es thet of HITS, it cen be used in all 
locations where use of high tensile steel has-been recom- 
mended end the same extent of seving achieved. ‘The 
additionel edventage is that since thére is ne corrosion, 
the minimum thickness for eny structure cen be brought 
down without risk of corrosion feilure end the section 
cen be fully stressed to the permissible limit. There is 
also the indirect saving by wey of prolonged life which 
these structures are likely to give with or without paint- 
ing. Their use is perticularly recommended in very high 
towers, which present problems of periodicel peinting. 
This type of steel hes been used. with great edventege -in 
multistoreyed steel frames of very high rise buildings 
in foreign countries. The exposed steel frame is left 
without peinting end un-encesed and the brown edherent 
coating (or patine) fermed in course of time is allowed 
to remein es an erchitecturel treatment. A saving of 
25 per cent in consumption of steel. may be expected as 
compered to fremes of mild steel. The menufacture of 
this weathering steel needs to be encouraged. 


6.2.3 Welded {Pox girders, 


Use of Box girders in steel structures hes not 
come into much prominence in India. The mein .objection to 
their -sdoption, which involves use of thin sheets/pletes is 
that the interior cennot be peinted for protection from. 
corrosion and their inspection is also not possible. Tms 
cor:osion mey go un-noticed. But with welded construction, 
box girders ¢an be fully sealed and es such, should be free 
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from internel corrosion, once the oxygen is uscd up. These 
designs sre very economicel in use of steel rnd heve the 
edventrge of high torsionrl rigidity. Their use is re- 
conmended in ell medium and heevy industriel buildings for 
girders end colunns. 


6.2.4 Mests for rellwey electrificetion. 


Either rolled been sections or fabriceted columns 
out of engles end pletes pre made use of et present in mests 
in Reilwey Electrificetion Works, Utilisetion of tubuler 
sections in plece of the rolled sections, 6"x6" 38FB pnd 
8"x6" RSJ for OHE mests will-result in ebout 30 per cent 
of the steel being conserved besides reducing the cost. 

Use of tubes in plece of. fabricsted structure is not eco- 
nomicel1 in consumption of steel. The design with tubes 
may be nede fron two lengths of different diremeter. 

Since it sey not be possible to restrict the deflection of 
the mest to the present prescribed limits, these will heve 
to be relexed. Use of prestresséd preesst concrete ele- 
nents in electric trrnsmission lines is in vogue in the 
country. Sone prelininrry designs nede indicate thet re- 
plecement of e steel OHE nest bye prestressed concrete 

one ney lead to reduction in -consviaption of stéel: to the 

. extent of sbout 70 per cent. These require proper quelity 
control in their production, cereful hendling to evoid 
developacnt of cracks. end elso 11igid inspection during the 
nenufrcturing stege. Since use of these types of posts for 
reilwesy electrificetion nests hes not been resorted to in p 
lerge wey elsewhere so far., exten$ive service trials for » 
reesoneble period will heve to be done before adopting then. 


6.2.5 Steel plent structures. 


In the nore developed countries, ste¢4 consumption 
is of the order of 600 kg/herd/ye>r while the rete of con- 
sunption in‘ Indie is only ebout 10 kg/herd/year.-end is in- 
Ssignificent. Indie has, therefore, » long wey to go in 
regerd ‘to production of steel. Sgtting up of new stecl 
plents end inerzesing the ceprceity of existing plents will 
be » cdntinuous proccss end the tempo of constructions: is 
bound to increese in the coming yeers. It is estimated 
that for the construction of » two nillion tonne cepecity 
integrated steel plent, sbout 1.5 lekh tonnes of 
structural steel work will be necessary. ‘bout 45-50 per 
cent.of this etructurrl stec] work is consumed in crene 
gentry girders and columns in steel plent structures. 
There is, therefore, imperetive need for retionelising the 
nethod of design of these crene gentry girders end cclunns, 
PS pny reduction im loeds will result in considereble 
economy in the consumption of steel. The present provi- 
sions in the IS Code for impact, surge end longitudinel 
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lords to oe rdopted in desi.n of ecrene gentry gircers rnd 
columns rre rether empiricrl. It epnverrs neccssrry to 
hrve investigetions conducted to rrrive st rerlistic 
velues for these lords sné besed on the investigrtions, 

the IS codes could be modified. It‘is suggested thet 

the etallurgicel snd Engineering Consultents (Incir) Ltd., 
Renchi mey errenge for investigetions to be done in’ 

this regerd, compere with the prectices followed by other 
countries end furnish necessery drtr to 151 for the 
revision of codes. 


6.3 tighvey oridges. 


o.3.1 Prestressed concrete girders. 


Prestressed concrete hes been used in rord bridges 
of spens upto 160m elsewhere in the world. The self weight 
of # prestressed girder introduces the limitrtion in its 
sdoption for very long sp*n bridges, -s the self weight not 
only ‘governs the design of superstructure but also the foun- 
detions end pters. If prestressed concrete is to be rdoptec 
for longer sprns, use of very high strength concrete or 
light weight concrete mey heve-to be resorted to or the 
gircer should be in the form of » prestressed concrete truss. 
Development of concrete=pdlyner composites hes esteblished 
thet very high strength concrete crn be menufectured. Use 
of light weight structurel concréte hrs elso come {nto ‘pro- 
uinenc¢ end cen be meade use of though the compressive 
strength cennot go beyond whet crr. be obteined with stone 
eggregttes. Plents for menufecbure: of light weight 
eggregéte ere yet to be set up in the’country. Hovever, 
these ere fields in which Ministry of Trensport mry hrve to 
teke Action in consultetion with the “inistry of Industrisrl 
Development. is 


6.3.2 Sieel box girders. 

ox girder brieges pre usec rs simply supyo ted 
structures, *s continuous ones, eno, as stiffening girders 
in the suspension system or in erch . ‘system. The..sections 
wey vany along the length of the bridge. .Box girders | 
hrye ‘been used even in sprns upto 1000 m viz.» in.Severn 
Suspension bridge, Greet Britrin. They ere. pertioularly 
esepteble to pre-febricetion snd ta tho stonderdisrtion cl 
deteils. Reletively lerge segments cen be pre-fabriertcd, 
trersported ene erected with reletive ease within .p.short 
tine. They ere suiteble in curved geometric configuretions 
3 well.. they pre lighter tnen other -bridges. pnd this 
reduction is en sdventrge in long ‘sprn bridges whers derd 
«¢ight of the girder if of concrete, steel or other forms 
of constructions wil] be very high. J:hey are more ,streom- 
lined end slender end have ° pleasing pppérrence. The. 
torsion#l rigidity is quite high rne, the -girder qrn be of 


86 


smell depth where headroom is limited. Box configuration 
is economical in cost: end-in use of. steel in very long spen 
4rtdges combined with welding. A few recent cases of 
disasters rend collepses of box girder bridges in 

UeKe, *ustrelie end Germeny should not be a deterrent to 
their use in India. 811 these frilures heve been investi- 
gated in great detail end the design procedures have been 
modified which should result in save structures. These 
heve great potentfiel for use in highway bridges and the 
Ministry of Trensport mey censider their edoption in long 
spen roed oridrcs 


In recent yerrs, this new form of construction of 
steel tridages hes emerged as an economicel one for medium 
t. lorg spens unto 600 metres. It is generelly constructed 
eP3 ep dcel. bridge supportcé by inclined cebles disposed eithe 
an 2? pevellel errengemcnt or converging to e point. In 
tac Sesond Hooghly Bridge at Celeutte this type of cons- 
tructic: is proposed but with riveting. The cebles ere to 
wv. inportea ef. » high cost. Meximum economy cen be schieved 
if very high strength steel heving a proof stress of 70 to 
80 kg/sqemm is:used in combination with welding. It is 
necessery to develop end manufacture such high strength 
plescs end structurels of weldsble quelity end the cebles 
Its lerge scale use in hichvey bridges cen be considered 
yoon “nesec materials become aveilable and the fecilitics 
tor welding pné their inspection improve in the country. 


er Reilway_ bridges. 


Apr oximetely, 40,000 tonnes of steel ere used 
Panuelly !u reilwey bridge girder fabricetion, out of which 
pbout 17,000 tonnes ere imperted. The possible ways of 
cconomising use of steel in reilwey bridges ere cnumereted 
below. rrestresseé concrete/RG mey be used as far es possi- 
ble; there this is not wensible, measures proposed in 
peras 6.41.4 to 6.4.6 moey ve clollowed. 


S41 Rieh tensile stock. 


The. present prectice of fabricetion of bridge 
girders on Indien Railwevs -is to adopt mild steel. Only in 
exceptionsl ceses of long bridges, such as Genge, 
Brehnepu*re. Sccond Godavari and Krishne, HTS copper 
bearing Quelity hes been used in the main girders to re- 
duce the deed loed cf the span. The permissible working 
stresses in HTS to IS: 961-1962 ere about 35 per cent more 
then those in mild steel, resulting in reduction in the 
quentisy of steel’ corisumed. In the case of plate girders 
use of HTS is adventagecus only in the flenges, as there ds 


“lar is the cese with 
_ ebout 10 per cent cen be anticipated, if HTS is used per- 


‘ 
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no economy echieved oy its use in the web plates. Simie: - 
racing system. ‘n overell saving of 


tilly in plete girders. The deflection of girders with 
HTS is likely to be high in open web girders end in some 
ceses specific dispensation mey heave to be given. Such 


-@ dispensation wes obtained for the long spen bridges 


such es Genge, Brehmeputre and Sccond Godeveri. ‘ithough 
this increesed deflection is not hermful for the present- 
dry speeds upto 100 km/h, it may not be permissible with 
high svecd operetions of 160 km/h end evoove. Hence HTS 
girders of open yeb. type cennot be sdoptcd in those routes 
where specds in excess of 160 km/h ere contempleted. Use 
of HTS to IS: 961-1962 on open web girders cen be adopted 
es a stendar’ prectice in other reutes, but sufficient 
quantity of the stecl has to de made avrileble in the 
country. 


6 0462 " Weathering steel. 


Girders made of weethering steel which do not cor- 
rode ere being utilized in bridges in foreign countries. 
Recently, .f/s TISCO heve intimeted that they are in e posi- 
tron to menufecture weether resistant steel, which it is 
cireimed by them is free from corrosion end hence will need 
no peinting. This steel has e comperetively high yicld : 
veluse of 32 kg/sy.ma elmost ccrresponding to HTS end hence 
higher permissible stresses cen be Pllowed lerding to 
a seving in steel.of 7 to 20 per ccnt. It would be neces- 
secv to develop production of this quelity of stecl not 
oniv in the irterest. of economy in consumption of steel in 
the initiel stages but also due to indirect ssving by wey 
of the prolonged life which this is likcly.to give with 
or without peinting. The edditionel adventage is thet 
since therc is no corrosion, the codel provisions for the 
minimum section for bridge girders cen be brought down 
to 6 ma. This mey further increrse the extent of saving 
thet cen be obtained. Use of this steel apperrs to be: a 
better alternative to HTS both for plate girders and open 
web girders and hence is recommended. It is noted thet 
the Reilwey Boerd heve alreecy oréered triels with four 
12m spen 8GML girders end the nrtcrinls are being procured 
from M/s TISCO. Based on these trials, its use cen be 
ecconéed. 


6.4.3 Welded girders. 


*doption of welding in reilwey bridge girdcrs 
which at present is of the riveted tyne, is recommended. 
This is likely to result in e seving of around 15 per cent 
in steel. Being » dynamicelly loaded structure, steel 
uged is to be of killed type to IS: 2062-1969. Welded plate 
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girders make use of only plates. The present indigenous pro- 
duction of steel to IS: 2062 is insignificant end speciel 
errangements will have to be made to produce steel plates to 
IS: 2062-69 in sufficient quantity before welding of railway 
bridges cen be undertaken. Welded girders of the open web 
type can elso be adopted. The floor system can be of box 
section and welded seperately. Site connections have to be 
riveted or of friction grip fasteners, With the complete 
change over of riveted construction to welded construction 
in reilwey bridges, which consume about 40 thousand tonnes 
of steel per en.um, a reduction in consumption of the order 
of ® thousand tonnes may be anticipeted. This, however, 
requires sugmentation of the fehriceting facilities in the 
country. (nsvallation of automstic equipment end efficient 
treining of weiders are essential. fdequate rediogrephic 
inspection equipments are also to be installed, to ensure 
thet the weld is sound. Electrodes, the filter wire and 
poaerecati to be produced in sufficient quentities in the 
country. 


6.4.4 Box girders. 


Welded box type of girders if edopted for railway 
bridcses mey result in consi€erable saving in steel. There 
are, however, numerous problems met with fy tiie dasigh;s fabri- 
catson, erection end maintenance. Indien Reilweys may heve 
to develop consicerabi.e expertise in this field. It is 
Claized by Jepan who have » number of box girders in railway 
bridges, thet from the economic point of view, box section 
reitwey ° girders prove to be superior in the renge of 
spras greater tren 30m only. 


6.4.5 Qrthotropic plate construction. 





This is a multiweb structure developed to provide a 
single spe) bridge with maximum under cleserance and with a 
minimum ~sising of track and no side cleerance restrictions. 
The design is unique in that the top plsetes serve e number of 
functions, viz., as the top flenge of main girders, as the top 
flange of Aigphragms, 9s dack pletes and as the leteral brac- 
ing systea. Side pletes ern be ecded to the deck plate to 
retain the ballast. This is suitable for design es continu- 
ous structure as well. Orthotropic plete floor system can 
also be used in tnrough girder spens with high strength 
friction grip festeners or rivets connecting them to the 
main girders. This offers a great potentiel for use in 
reilwey bridge givders with greet economy in steel used 
wnen welding can be edonted. 


6.4.6 Continuous girders. 





Tentative designs of continuous girders in steel 
made by R..S.0. indicate thet some saving in tne quentity 
of steel may be achieved by meking the girders continuous 
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instead of adopting the congentionel simply supported spen. 
in plete girder spans, the reduction in weight would be 
eround 7 to s per cent compered to simply supported riveted 
girders. Gne design of the open web type made by R&.1.S.0. 
hows the exten of saving to be only about 5 per cent. In 
apen, a Joree mumder of continuous girder bricges in steel 
pre cn uce. {4 is claimed by them thet adoption of a 4 
dea continusus vox type steel girder has resulted in a 
savin: of 13 per cent in weight of steel compared to the 
simple box girders, while a 3 x 60m span open web continuous 
gircer brioge had brought a seving of 8 per cent in steel. 
Besides the economy in consumption of steel that cen be 
obtainee some incidental edvantages of continuous spen are 
as under: -. 


(e) It is convenient for cantilever erection 
method end hence the erection work cen be 
carried out in any season of the year. 


(b) It gives better riding to the vehicles 
because the deflection engle of the girder 
over the intermediate - piers is smoothened. 


Adoption of continuous girders will require utmost 
cere in the fabrication end erection. ! special watch has 
to be kept on the levels of these bridges to see that dur- 
ing floods, there is no settlement due to scour. Effect 
of settlement during earthquake will also be enother prob- 
Jem that may have to be considered. Hence for introduction 
of continuous girders, the expertise is to be developed in 
Indie. This type of girder is suitable only in new cons- 
ah ae or Govbling end not for regirdering of existing 

ridges. . 


6.4.7 Prestressed concrete girders, 





The suitebility of prestressed concrete for railway 
bridges is proved by its successful use on heavily used main 
lines in U.K. and Japen. Although the initiel cost mey not 
elweys show a seving, the cepitslised reduced future main- 
tenance cost is usually less. Prestressed concrete girders 
ern be of semi-through type where there are limitations on the 
Gepth of girder. These could be sdopted for spens upto 
46m in new constructions and doublings. Suiteble designs 
for precest elements for prestressec concrete girders may 
be evolved so that these girders can be used as well for 
regirdering of existing bridges. 


Box girders of prestressed concrete may also be 
adopted in longer spens to echieve economy in the use of 
steel. They ere eminently suiteble for balléested viaducts 
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rnd the elevated structures for Metropoliten Trensport Pro- 
ject (Railweys) which ere due to come in future. 


6.4.8 Use of deformed bars. 





In-view of the uncertain frtigue properties .of RC 
cenbers having deformed bers as reinforcenent, these were 
not allowed in reilwey bridges till recently. But now 
their use is permitted but the permissible stresses in re- 
inforcenent ere not much different from those for plein 
M.S. bers. Tests were being conducted by SERC/Roorkee, 
but the results so far have been incdnclusive. Indéepcndent 
Study is proposed to be conducted by the R.P.S.0. as well 
to expedite matters. The Reilweys mey heve these studics 
done cerly to ellow higher permissible stresses with de- 
formed bar to teke adventrge of its strength. # saving 
in stecl to the exterit of 25 per. cent can result, even if 
the permissible stress is increased to 9.kg/sqemn.: 


6.4.9 Use of eluniniun plloys. 


Aluniniun alloys with 0.1 per cent proof stress 
conpereble to the yield velkue of nild. steel heve bccome 
evrilable in the country. Some of the fields where this hes 
potentiel for epplicetion pre as under; 


(a) Replecement of the decks of existing long spén 
bridges which ere inadequrte in strength for 
the current lordings.,..The desdloed rcduccd ney: 
overcone ‘the necessity for replecenment, or 
strengthening of the nein girders ‘pnd permit 
relexation of removel of the restriction in 
speed. 


(b) Emergency girders where tine fector end 
light weight ere inportent. 


(c) Leunching girders in the crection of bridge 
girders of prestressed concrete or steel. 


(d) Continuous girders in permanent instelletions. 


One of: the disedventage 6f ‘pluminiun ‘tlioy, if used 
for bridge girders is thet its E value is only 1/3rd of that 
of steel end hence deflection would be considersbly highcr. 
Perheps, this draw-back could be overcorle if ih “pernenent 
instelletions, edoption of centinous girders is thzught of. 
In the crse of emergency girders and leunching girders, the 
high deflectisn itself cennot be treated as - serious. prob- 
len to be teckled. ’ In tenporary constructions, the ‘spetds - 
pre low and. such high deflections can be ‘rllowed. fnothcr 
disedventage is that the tenpereture_ ‘movenents of the girder 
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are likely to be about twice thet of steel structures 

end this agpect hes to be teken care of in permenent 
instelletions. That the aluminium »lloys will not require 
eny meintenence by wey of painting is en edventegeous- 
fector. Use of aluminium alloys in reilwey bridge gir- 
ders is only a distant possibility when the country 
produces sufficient quentity of structurel grade alloy. 


6.5 ‘Reilwey track. 


The demand of reils on the Indien Railweys is of 
the order of 3 lakh tonnes per snnum, the bulk of which 
consists of 52 kg and 9OR reils. Roughly one lekh tonnes 
of these rails ere utilized for new works end the balence 
of 2 lakh tonnes in replecements. Nearly 4,500 tonnes of 
steel is usec in fishplates end about 1500 tonnes in 
fishnbolts end nute. The annual procurement of steel 
trough sleepers at oresent is 6 lakhs in number which need 
50,900 tonnes of steel. The mild steel fittings and tie 
bars which go with CST-9-sleevers and wooden sleepers 
eccount for neerly 40,000 tonnes. Thus the totel require- 
ment of steel for pernenent wey materiels is eround 4 lexh 
tounes per ennum. Considering the totel |. length of 
seerly one lexh kilometres on Indien Reilways heving 3 
million tornes of reils in the track, this ennuel demand 
is considered quite reasonable... In fect, it is the lowest 
among the weilways in the world. However, further economy 
e*n be effected by improving the metallurgy of rail stcel 
ene by adopting improved treck structure and. techniques cf 
meinténence end better methods of repeirs end reconditioning 
es elso by large scale reclanetion of worn qut materials, 
which ere deelt with in subsequent peregraphs. Incidentally, 
ic is to be pointe’ out that indigenous cepecity for pro- 
auction of refls is more then the demend and there is sur- 
plus céorecity eveileble which is being utilized for 
export. 


uedel npils. 


o.d.l.1l err resistent reils. 


dhile the medium mangenese: reizs with en ultimate 
strength of 72 kg/sq.inm crn,withstend the stresses created by 
tre normel types: of locomotives end rolling, stock in opere- 
tion et present,-the special rolling stoék ‘with higher .axle 
loads and smrller diemeter wheels eud-more powerful locomo- 
tives contemplated for the future would require rail steel 
of higher strength. The effect of higher axle loads ond 
smzller diemeter of the speciel tyce of rolling stock like 
s0Y, 3UBS wegons, etc., would be most severe on ghat gec- 
tions heving steep gradients end sharp curves. The 44 fn 
hong line from walteir to Kirendul on the South Eestern 
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Reilwey is a typicel exemple of such cases. This line was 
opened for carrying iron ore traffic from Bailedilla mines 
to Visekhapetnam Port in 1966-67 and. within 4 years of its 
opening it was found that 90 lb. medium mangenese rails 
used en the ghat sections had become unservicable end re- 
quired immediate replacement. 


: dWaile the ghet sce‘ion of the Waltair-Kirandul 
line is en exemple of the extreme limit of hsevily graded 
end curves sections, there are about c00G ‘km of track on 
Indien Reilweye with sheip curves varying from 3° to 8° , 
Dye to neavy wear on the curves, tnese stveteches of treck 
require renevals at very *requent intervels ranging from 
5 to if veers. The solution to this problem lies in the 
use of :,ec1al alloy steel reils with higher percentage of 
magngane:.. an] weer resistant qualities. The Continental 
‘ailwrvs heve elready developed weer resistent rails having 
en’ ultimate tensile strength of 90 kg/sq.mm end minimum 
clongation of 10 per cent. This hes been echieved by 
improvemert in the metellurgy of the metal es cen be ‘seen 
“rom chémicel composition indiceted below: 
Zebie TW 
cueLity C% Mn Si % P& S % 
MAX. MAX. max. 


O68 ee ce: 


Specifl wear resisting 





quelit,. 

SIC crede va! e- 0.60- 0.30- O25¢ 0.95 0.05 
0.75" 1.30 

" Re ee 0.50- 1.30- 0.50 0.05 0.05 
6.70 1.70 

" "Cc? ee 0.45- 1.70- 0.40 0.03 0.03 
0.65 2.10 














Uwhile the weer resistent rails to UIC grade ‘'?', 
grede.'P’ and grade 'C! have been commonl; used on the 
Continentel Rajlweys to overcome the problems of rail weer 
on sharp curves end steep gradients, extensive’ tials heave 
eP'30 been conducted on Swiss Reilvays with high manganese 
British He¢fieid reils with 21 tu 13:-per cent manganese end 
e1rome maty enesé rails shich ere very near to JIC grede 'C' 
r-lls but ave alloyed with ecditional elements like chromiun, 
Vinadium and moiybdenmum. Indian Railways heve already 
ypovideé Sor triels wits UIC grede 'B' and grade ‘C' rails. 
ESL hrve manufactured some quantity of grade ‘B' rails 
white grade 'C' reils are being imported from Germany as 
HSL hed expressed their inebility to develop production of 
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grede 'C' rails for the present. Grade 'C' reils are not 
eesily weldeble. end. hence they are not -suitable for use in 
welded’ track. Use of grade 'C' rails may, therefore, have. 
to be restricted to’ ‘sharp curves where welding of rails is 
at present prohibited. .Qn the other hand, grede end 

‘Bt palls cem be-used :in curves as well as in straight with 
welding. It would be necessery to go in for high strength 
rails in all trunk routes end main lines because of the 
.aicreased axle loads of wegons and higher density of traffic. 
Since hard core routes ere progressively laid vith 1 

welded rails, grades 'A' and *3B' reils which ere weldeble end 
ere of higher U.T.S. than the present medium manganese 
rails, have a greater potentiel for use in these routes. The 
demend for gredes '*' end 'B' rails is, therefore, likely 
to be considerably more then that of grade 'C' in course of 
time. Germar. Federal Reilways, of late, have shown e pre- 
ference for UIC grade '%' rails over grede 'B' from the 
point of view of easy weldability without significent reduc- 
tion in werr resistant properties. On these considerasions, 
is) is desirable to develop production of grades '*' and *B! 
rails indigenously rether than grede 'CJ. Chrome-mangenese 
rails have e still higher J.T.S. of 110-kg/sq.mm with better 
weldetle and wear resistant properties. These reils would, 
“ierefore, be ideal for use in special locetions such as 
points and crossings, curves in heavy minerel lines, ieavily 
graded sections, etc. Their development end production, if 
comosratively easier, ars elso recommended in preference to 
that of grede 'C' reils. 


Menufacture of Hadfield manganese steel rails will 
p-csent difficuities. They are not eesily weldrble. They 
pose probjJems in machining, drilling, etc. Hence, its 
development for the present is not edviseble. 


6.5.1.2 Corrosion resistant reils. 


There is also a greet scope for the development of 
a suiteble alloy rail steel to resist corrosion. On the 
Indien Railwrys there ere abovt 1650 Km of track which fell — 
in corrosive ereas requiring irequent rail renewals. Of these, 
about 220 kn require rail renewels within 5 yeers, about 
510 Km within 5 to 10 yeers and another 920 Km within 10 to 
oO years. So.fer there has been no development of corrosion 
resistant rails but the problem of corrosion is being teckled 
by ell the Raiiweys by peinting rails with corrosion resistant 
bituminous peints. It is, therefore, necessary to investigete 
the possibility of developing-a suiteble alloy rail steel to 
resist corrosion effectively. ; 


; -If we cen successfully develop suiteble corrosion 
resistant alloy reils, it should be possible to bring ebout 
sn economy of 10,000 tonnes of reils every year on this eccount. 
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6.5.1.3 Volume hardened rails. 


In the Soviet Union, rails are being volume hardened 
and tempered for improving the service life under more in- 
“cngive utilisaticn. Truere is need fcr investigetions to 
db: in'-leted to establish the techno-economic viebility of 
this p.oposel. This may need elaborate errangements to be 
provided even at the experimental stage but is worth con- 
sidering. 


6.5.1.4 End hardened rails. 


In long welded reils there is very little need for 
end hardened reils. These may be necessery only in short 
welded penels and the quentity required will not be consi- 
dereble. 4 smell quer*ity of such rails had elreedy been 
manufactured by HSL end triels are proposed to be 
conducted with then. 


6.5.1.5 Improved track structure and elimination 
cf veil joints ty welaing. 


Modern treck structure consists of continuously 
welded rails leid with elastic fastenings, rubber pads, etc. 
Elimination of reil joints goes a long wey in incressing the 
service life of the reils because the presence of rail joints 
causes excessive fatigue in the reils and diminishes their 
service life. The experience abroed shows thet by adopting 
long/continuous welding of rails the service life of rails 
cen ts increased by 30 to 40 per cent. ‘t the same time 
there cen be substantial economy in fuel consumption, reduc- . 
tion in wear end tear of rolling stock, extension of 
sleeper life end saving in the cost of track maintenance. 
Ingian Railweys propose to lay long weléed reils/continuous 
welaed rails cn their herd core routes totalling to about. 
25p00 track Km. Assuming the everage life of rails in ser- 
vice as 25 years, the annuel requirements of reils for herd 
cove routes would be 1.1 **kh tonnes. With even 25 per cent 
increese in lire. of reiis writer tney ere welded, the annusl 
seving of real steel would amount to about 27,600 tonnes. 





6.5.1.6 Imcroved repairs -né reconditioning 
ox trick conponents - 

There are meny methods of carrying out repairs and 
reconditioning of track components such as in-situ welding 
of battered rail ends, lubricetion of rails on curves, etc. 
Reconditioning of points end crossings by welding has shown 
a great potenviality for economy in rail steel. On an 
average, ebout 10,000 tonnes of rail steel is consumed 
ennuelly in manufacture of points and crossings. By 
edopting reconditioning of points end crossings by in-situ 
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repair welding on e large scele, it should be possible to 
bring down the consumption of reil steel for points and 
crossings by 59 per cent, i.e., 5000 tonnes per ennom 

cen be economised. It has also been decidec by the Reil- 
way Boerc thou es a matter of policy use of cest menge- 
nese steel *rossings with menganesc ecntent of 212 to 14 
per cent i rte on ell high speed routes. This is ex- 
pecte: to give » large service life of crossings and it 
mey be possible to echieve o “urther seving of »bout 

1990 tonnes of sfils per enmn 


6.5.1.7 Re-use of rele-seée reils in treck. 

‘t nvescnt primery renewels to the extent of 
1200 treck vn in 2G and 3c0 urack km in AG ere being 
corricda ont ercueltly. Subrteotiel economy in the use of 
reil stec? anu he echieved by using techniques followse - 
abrora for vecleiming releesead rails. These techniqnes 
include ultrasonic testing for their clessificetion into 
jericus usushle categories, end cropping of defective reil 
€nds, welairg them to form long reils end finelly re- 
profiliing to get correct treble top and geuge face. The 
ceils which have still sufficient residuel fetigue life 
left in them cen be re-used in the track itself. Even 
2ssuming thet only 50 per cent of the rails releesed are 
fovnd suiteble for re-use in track, the requirement of 
row cten? reils een be curteilee substentielly. For 
ahopvticn of this technique, howcver, instelletion of 
wltrescric testing devices and reil re-profiling machines 
is necesrery. .”. techno-economic study of the process 
is elso suggested. 


6.5-1.% From whet is stated in the foregoing prregrephs 
iit mey be seen thet economy in steel can be effected to 
tus extent shown below: 


(?) By developing weer resistent reil es 10,000 tonnes 
(b) By Geveloping corrosion 
vesicteant seils ee 10 000 " 
(e) By “opting long weldcd reils ee 27,500 " 
(4) Reecnéitioning vf points end 
crossings by welding. oe 5,000 " 
(e) By use of CmMS crossings es 1,000 " 
(d) Miscelleneous oe 5,000 " 


Total 58,500 tonnes 
Sey - 60,000 tonnes 
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This saving will, to some extent, be offset by 
increase in the demand due to increesed tempo of construc- 
tion, doubling end conversion projects, etc., the growth in 
originating treffic as also due to the introduction of more 
powerful locomotives, higher axle loads end fester trains. 


6.5.2 Track fittings. 


The demand for fishpletes is likely to come down 
progressively due to lerge scale introduction of welding of 
reil joints end laying or long welded end continuous welded 
rails. The demand for fishplates for 52 kg rails perti- 
cularly would be substeantirlly reduced. Triels ere now 
being carried out in use of smeller diameter bolts end 
nuts end if this proves successful, the problem of shortage 
of IRS T-23 billets for bolts and nuts will be solved and 
there will elso be sizeable economy in the use of steel apert 
from the technical adventeges. 


6.5.2,1 Reclemation of track fittings. 


Treck fittings such es fishplates, tie-bers, screw 
spikes, etc., can be reclfimed by carrying out certein re- 
pairs such es re-pressing of fishpletes, conversion of 
screp/BG tie-bars into “MG ones, forging end rethrerding 
of screw spikes, etc. By these means significent saving 
in steeél usec for mernufecture of such smell fittings can 
be achieved. Relersed stetél trough sleepers from BG can 
elso be cut, repaired end reused in HG. 


6.5.3 Sleepers. 


Considerable quentities of steel end cest iron ere 
consumed in the menufecture of CST9 end steel trough © 
Sleepers. It hes been desided to use concrete sleepers on 
all the importent trunk routes of the BG with e kilometrege 
of about 25,000. If prestressed concrete sleepers ere 
adopted “aka Jf°one n2iifion number of these sleepers are 
produced in Indie per annum the inteke of CST9 sleepers 
cen be curteiled to thet extent on 3G, which may result 
in economy of ebout €,000 tonnes cf mild steel and about 
64,000 tonnes of cast iron. If the menufacture of 
prestressed concrete sleepers of the type mentioned ehove 
can be stepped up to 1.5 million numbers per year the 
inteke of steel trough sleepers cen also be reduced 
proportionately resulting in a further saving of steel 
to the extent of 36,003 tonnes. 


The life of concrete sleepers with elastic 
festenings is considerably longer than that of CST9 
sleepers end steel trough sleepers. It is roughly 
estimeted that the life of concrete sleepers is abdut: twice 
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thet of CST9 sleepers end 14 times thet of steel trough 
sleepers. In view of this, with the use of 1.5 million 
ccacleve sleepers, the emnuai requirement of sleepers 
wili come «own by 30 to 40 per cent end as a result of 
which there will be further seving in the consumption of 
steel in the menufecture of sleepers. The additional 
savings on tnis eccount will be pbout 6,000 tonnes of 
stecl per ennun,. 


Froa what is steted ebove, it may be seen that 
6,000 tonnes of miid steel end 564,000 tonnes of cast tron 
cen be saved by stepping up production of prectréessed con- 
crete sleepers to one million numbers per year in the ini- 
tiel stage aa curteiling cae sateke of CS'9 sleeners to 
taec extent. 2 farther saving of 36,000 tonnes of mild 
szeel can be echieved if the production of prestressed 
eonerete slecpers is increased by renother 5 lekh numbers 
ov yeer with tne anticiprted increase in life of .. 
ascetsessce ecncrete sleepers, the inteke of sleepers 
ca bo reduced at a later stare by 30 fer cent to 40 per 
e\ent if prestressed concrete sleéerers are adopted which 
. la result in a further seving of sbout 6,000 tonnes ‘of 
m.ld steel per year 


The above fieurcs of Likely economy is stecl due 
So use of mnerete sleepers cen be realised only as # long- 
t‘arm reesus-. ”s a short-term meesure it may not be possi- 
Nia to achieve significent economy in the consum tion of 
siecl in sieeépars hb-:eauseeven with progressively larger 
utriiscticn of concrete sleepers in the years to come, 
ticre will te no econony es the demend for sleepers is 
iikecty to go up due to the fact thet in the 15 years © 
cerrorete plen period it is proposed to increase the qQuen- 
tus of prinery renewals fro: 1200 km per ennun to 16CO kn 
pes anrun thereny registering en ennuel increase tn demend 
of sleeners of the order of 400 treck km per ennun. 
Howsver, in crse the track renewels ere carrici out et the 
pr.-sent level of 200 treck km per annum end concrete 
siacpers ere ircreesingly utilised then the economy fore- 
eaest anove cen he effected grejually. Use of RC two-block 
sleeners involves increased consumption of steel end their 
vee mey not be advent.rgeous in the context of economy in 
SUCceLe 


6.6 Railvey_wegons. 


Wegon menufecture consuncs ebout 1.25 lekh tonnes 
of steel pez arnum, out of which -voul. 30,000 tonnes ere 
imported, s.ostly in the form of pletes. This requirement 
is likely to go up with the possible increase in number 
of wegons required in the Fifth Five Yeer Plen to hendle the 
pnticipated increase in treffic particularly corl. Various 


98 


possibilitics of reducing the use of steel in wegon menu- 
fecture. snd its maintenence ere discussed below. 


6.6.1 elded construction. 


wesded fabrication is lighter compered to riveted 
feoricrtion end in the recent past, teking edventege of the 
‘development in welding technology, riveted joints ere being 
gradurlly replaced by welded joints in wrgon body. The ehange- 
over‘hes to ve effected gr-duelly as, epert from other consi- 
deretions, cere hes to be teken to ensure thet the torsionel 
stiffness is in no wry increesed in view of the attendant 
undesireble effects. Yet, enother factor which necessitetes 
® ceutious epproech in the metter.is. the odverse effect on 
fetigue strength of >» welded joint vis-a-vis rivete@ joint. 


6.6.2 Speciel wagons. 


It is needless to mention thet designing wagons for 
the trensyort of specific commodities would permit the opti- 
mum design being evolved, leeding to the use of minimum quen- 
tity of steel. Wegon designed for the transport of iron ore 
is an.exemple of this type ene benefit ‘of such e design with 
optimum use of steel could be pvriled of by identifying 
stireans of treffie which concern specific commodities end 
operete in’ e close circuit. 


6.600 Centre buffer couplers (CBC). 


The provision of screw coupling or trensition type 
coupling necessitates fitment of side buffers end diegonels 
for trensmitting the stresses. With the edoption of CBC 
the need for fitment of side buffers end dirgonels would 
cease leecing to e seving in consumption of steel. The 
chenge-over to CBC es a stenderd is of course dependent on 
the augmenting of indigenous cepecity for manufecture of 
steel castings required. Jt would not be out of placc to 
mention thet et present the indigenous ceprcity is 
limited. 


6.6.4 Pressed scctions. 


In the case of riveted designs evolved in the past, 
- review mede hes reveeled thet certein fabrications involv- 
ing rolled sections could be substituted by ‘pressed 
sections' with reduction in the consumption of steel. This 
exercise is in hand end the eAventeges offered will be 
eveiled of. 
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6.6.5 Petter quality steel. 


Copper-besring steel, which has inherent corrosion 
resistence hes been prescribed for wagon construction, but 
due to its not being eveileble indigenously, non-copper- 
beering stesl is being used. Apert from lacking inhe>ent 
cor:osion resistance, mild steel also suffers from lack of 
sbresion resistence. In es much es the interior of the 
sides. ends and floor cf wegons is exposed to both corrosion 
and abrasion, usins steel which hes both corresion and 
abrasion resistence would go * Jone wey in prolonging the 
service life. There are certein low alloy stccls which 
rp°-rt fron vossersing inherent corrosion and ebrasion resis- 
tenec, aleo corsess higher tensile strength compared to mild 
steel end this permit thinrer sections being utilized for 
bcering the «ne stress levels. The use of low alloy 
high-yield stcels for wegon construction could lead to a 
caving of nearly 10 per cent in the consumption of steel. 
eisnge in design could, however, be effected only when the 
csneniel quelity steel referred to becomes eveilable in 
adequete quantities both for manufacture end maintenance. 
fAoption of this type of steel for 'patches' put on end 
aumaucturals repleced during repairs in the case of wagons 
** service, will also bring down the maintenance require- 
ments of steel. 


6.6.6 Sluninium. 


Svitability of aluminium for wagon construction hes 
not yes been established. Use of aluminium for construction 
of body of hopper wagons wes tried, but given up as it wes 
found to be unsuiteble. Consequently, it is not opportune 
to consi@er the use of aluminium for wegon construction 


ie: ers 
or CR BAL Os 


G.007 Fibreglass reinforced plastic. 


Trials heve been made in foreign countries with 
berrels of tenk wagons moulded from fibreglass reinforced 
posstic,bus 1% vrset considereé suiteble for edoption in 
India et the rresent juncture when we do not have efficient 
ncehenical retrréers in ell hunp yards. Utility of rein- 
foreea plestics for smaller components such as vacuum 
cylinder, guide-bush, brake gear bush, velve seetings, etce, 
153 veing triec. 


6.6.8 Rubber. 


Rubber peas are being used in lieu of helical 
springs in side-buffers and to thet extent in can be said 
that ruboer has already repleced steel. Patented rubber 
springs ere being tried out in countries abroad in lieu of 
steel springs et other locations but adoption of the same 
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in Indta would of course heve to pend till the indigenous 
development of such a material, 


6.6.9 Cest steel bogies. 


Pest experience hes shown thet adopting a bogie of 
cest steel, in preference to a bogie fabriceted from 
Piate sections would lead to a reduction in the consumption 
of. steel. For various reasons, cast steel bogie is likely 
to be sdopted as the stehdard for bogie stock on Indien 
aeilways end, therefore, the economy in consumption 
offerc@® would be aveiléd of. , 


9.7% ‘gailwey coecnes. 


The approximete requirenents of steel for the 
menufacture of new corches is 50,000 tonnes per ennounm. 
Meinly steel sheets, plates end rolled sections are 
utilized for the manufacture of new coaches protuced in- 
the country. Besides requirement. of steel for new 
construction, some quentity is required by the workshops 
for maintenence purposes. The total requirements of the 
steel ere pertly met by imports end partly from the steel 
m-J1s in the county. elmost equally. Some of the ‘means 
which could be edopted for effecting economy in stéel 
consumption are es follows: . 


6.7.1 Use of longer coaches end double deck coaches. 


The weight of the III class all-steel integral 
coeches built by Integral Coach Fectory end Bherat Eerth 
Movers Ltd., is spproximrately 39 tonnes, with e seating cepa- 
city for 80690 pessengers. ‘fn increase in the seating cepe- 
city cen be obteined by developing double deck coeches and 
' 23.2m long coaches in lieu of the present 21.4m- long coaches. 
The increase in che weight of these coaches would be pro 
reta less then the percentege increase in carrying capecity. 
"Rough estinete Shows thes tne increese in tere weight end 
correpponding increase in cerrying capacity for longer 
coxeches and double deck ccaches would be as under: 


Longer coeches, 


Increase in the tare weight ee 5.3 per cent. 
Increase in the cerrying caprcity ee-ll per cent. 

Doudle deck corches. ; 

Increase in the tere weight «» 10.6 per cent. 

Increase in the cerrying cepecity .. 60 per cent. 
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Thus, with introduction of longer coeches end double deck 
corches in large nunber on Indien Reilways, there will be 
substentiel reduction in the quantity of steel used for 
coach construction. The design of double deck corech has 
elreedy been developed end orders heve becn pleced on 
Integral Coren Factory, Perenbur, for the nenufacture of 
3 prctotyve ~oeches to assess bassenger reaction. Designs 
of longer corches heave also becn developed. Brsed on the 
triels, their use cen be cxtended, 


6.7.2 Use of plastic items. 


There ere neny fittings in the corches which ere 
manufactured from steel. There is considereble scope for 
repiacing such items by fibregless rcinforced plestics (FRP) 
and plestic items. In feet, triels with FRP end plastic 
items ere in progress end it is expected that in the years 
to come, meny of the steel fittings in the coeching stock 
ney be replaced by FR? and plestic items. 


6.7.3 Use of eluminium. 





In the context of reducing the tere weight of 
coeches, it is proposed to develop aluminium coaches. Such 
coeches will elso offer better resistance to etnospherie 
corrosion. With the introduction of such coaches in larger 
nunder, substantiel saving in steel ern be echieved. Con- 
sidereble development work in consultation with Industry 
will heve to be done before suitable designs ere evolved. It 
is expected that development work will teke ebout 5 to 7 
yeers. 


6.7.4 Use_of pecled and centreless ground steel 
' rods for springs. 


For obtaining optimum service life of suspension 
springs, it is nece&Ssary thet they are menufectured out of 
peeled end centreless ground steel rods. However, some 
proportion of springs ere still menufectured from hot 
rolled bars due to lack of facilities for peeling end 
centreless grinding in some of the privete sector firns 
nenufacturing coil springs. The instelletion of these 
Feriltties in ell the menufac turing vnits will essist in 
increased service life and utlimate reduction in the 
consumptio:: of spring steel rods. 


6.7.5 Use of corrosion-resistant steel and use of coech 


shell sitt& centre-sill type construction. 


In spite of surface preperation and. protective 
treatment to steel members, it has not been possible to 
combat corrosion on all-steel coaches end this results in 
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heevy rehabilitetion repairs nfter -» service period 7 to 
10 yeers. Considerable quantity of ‘ste: 1 is thus used by 
“uccworkshops for repair works. In order to obtein 
7". rrosion-Tree perfLqrmence, it is necessary that the steel. . 
usce sor coech.construction has in-built corrosion-resistant 
propercies.- In this context , it is desireble to use 
‘low elloy, high tensile' steel for coech construction in. 
Licu of the existing copprr-berring mild steel'. Owing 
to “he superior eovrosion-resistant ‘properties, it is 
expectet thet the corehes sede of this steel would heve | 
Increased service iifc, This type of.stecl is, however, 
now veing produceé Anvigenovsly. It is necessary that 
sacil-ties are develonsa in the sountry for its manufecture. 


,. hence! in the design of coach shell so as to. 
Climinete the corrugated trough floor, on which bulk of 
corrosion effect 4s fclt, eppears -necessery. Such a design, 
in fect, hes elreedy been evolved in R.".S.0. end prototype 
production end stress exploretion tests planned. In cone 
sunct.ion with the use of low alloy. high tensile steel’, 
this design is expected to, yteld much (superior service 
purformance. With the introduction of coeches of this 
ceszgn, considereble seving in. the steel used aor repeir 
worl: cen be achieved. 


6.7.06 Use of weer-resictant wheels end tyres. 


Presently, the wheels end tyres . used for main line 
coaches hove tensile strength of 78 to 90 kg/sq.nmm. The 
epercximate life of »* solid, wheel before it is due for 
retyring is 10 years, The approximate life expectancy of a 
tired wheei is 7 years. The life expectancy could be 
ivrther increabed: by the use of high tensile stezel with 
bciter werr-resistent properties. Such wheels and tyres, 
however, are not being produceq in the country. Crcation 
ef fecisities for .productton of tyres and wheels with - 
better wear-resisting properties ean bring about some 
recuction in consumption .f steel. Fowever, before 
adc ption oz wheels and tsrc3 with better wear-resistant 
prepertie., the effec of sich wheels on the rails will 
heve to Le assessed. F 


6.5 Jnproved maintenance practices. 


It hes been estimated that due to corrosion alone, 
there is Jczs of about &- 150 crores.a year in the country, * 
out of whicn the railweys eccount for fs. 20 atores. Intensi- 
ficetion of measures *o protect ordinrry steel against. 
corrosion needs attention as this will prolong the life of 
the steel members and thereby: indirectly reduce consumption 
of stecli required for repairs: end replacément.. 
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6.8.1 Better surfece preparation. 


For printing systers to be effective, proper surfece 
preperation is essentiel. Cleening with wire brushes is 
rot quite setisfactory. In importent structures, bridge 
girders and wagons better surface preperetion with grit/send 
tasting for cleaning of the surfeces shell be follow.d 
es fer as possible. s&s some of the surfeces cennot be 
egcessible efter febri€etion, surface preprretion end 
ppplication of primér should preferebly be done in the 
initiel stage itself. Before these processes are adopted 
on a lerge scele, it would be necessary to eugment the 
indigenaus capacity for manufecture of the blasting equip- 
nent required end stecl grit. The workshops in cherge of 
»vcel Lebricetion will also require the edditionel 
fecilities to be set up. 


6.8.2 Painting systems. 


Till a few yerrs beck red lerd wes inveriably used 
es a-primer for new steel structures. This is, however, 
rot proved to be satisfectory in the coastel regions. 
Besides, use of red lead involves import of rew meterials. 
To evoid this, verious combinations of paints were tried 
on the Reilweys. The alternetive of one cort of zinc 
chromate primer followed by one cot of zine chromete red 
oxide with 2 coats of mluminium painting has provede to be 
setisfectory in non-coastel press, provided surfece 
preparetion is better. 


6.8.3 Metellising (aluminium or zinc spreying). 


In the cosstel regions the painting systems using red 
leed or zine chromete es primer ere not proving satisfectory 
for e long period. Trials conducted by the Reilweys in Pemben 
Vieduct indicrte thet the best long-term solution eppears 
to be metellising the girders with sprayed eluninium 
followed by peinting. This elsc requires surface preprre- 
tion.with sand/grit blasting. Crlculations made indicete 
that the ennnel cost of service on aluminised girder 4g 
the lowest for use in coestal region. Metellising with 
spreyed zine had also been tried, but it hes been observed 
that the performence of spreyed eluminium is superior. 


6.8.4 Galvenising. 


Gelvenising of structures which pre difficult to 
peint, is en alternetive to metellising but this requires 
zine which will necessarily have to be imported. Hence 
gelvenising es e method of protection of structures my 
heve to be restricted. Further gelvenising is not likely 
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to be suiteble for bridge girders and other dynemicelly 
loaded structures for the following reasons: 


(a) Galvenising, requires pickling, with proper inhi- 
rosie bdtors. If this is not properly done the girders 
cn mey sbsorb hydrogen end this-mey leed to hydrogen 

embrittlemént. This is not ae desireble feature 
. in stretures subjected to dynemic loading. 


(b) The process of hot dip gelvenising introduces 
fo prsttie iter-metellie Jaysr which egsin is 
a disecvantege in dynemicelly losded struc- 
tures, sich es reilwrey bridge girders. 


6.9 Use of screp exles, wheels pnd tyres. 
Indien Reilwrys heve sufficient erisings of screp 
Xles end tyres. The m-teriel used for menufecture of 
-Xles is. forging quelity steel which is in short supoly in 
the country. The exles are screoped in service either due 
to werring oeyond condemning limits or due to feilure in 
service. ‘xles rejected -due to former reson which Are 
metellurgically sound cen rdventegeously be re-used 
for the menufecture of some components sueh as equalising 
berms of MG coeches, MG end NG exles for locomotive 
corches and about 45 crrriege »nd wegon.components. With 
juiicious use of ‘such ‘axles for the menufecture of these 
comporents , “économy an: ae thn of steel in the country 
cen: be acwieved. : 


Similerly, scren loco cerriage pnd venon tyres fell- 
ing within tne cerbon renge stipuleted for. certon spring 
st-el gould he edvantegeorsly rolle@ into spring steel 
filets ond used. Tyres cont.eining .cerbon of 0.60 to 0.75 
per vert could be edventegeously used for the nenEt cys 
of he ne tools. : i 


Taye abows “eanttonna, meesures are slreedy in vogue 
in the Reitways, 


-In eddition to effecting economy in utilisetion of 
scrap arisingses metitioned above sufficient eccnomy in 
the*consunntton of tyres end wheels could be echieved by 
re-conditioning of the wern-eut portions with submerged 
ere welding. The -loss of metel due to weer between reils 
end wheels,‘tyres is perhaps tne most expensive loss to the 
Reilweys from a single factor. During service, flanges of 
rolling stock wheels/tyres wear out more et treed portions 
resulting in formetion of thin flenge. In the case of thin 
flange tyres/wheels considerable smount of sound meterial 
is lost in restoring the flange profile by mechining. 

Some experimental work hes been carried out on cerringe 
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and wegon tyres for building up the worn out portions using 
submerged ere process. apart from considereble saving in 
cost; the process would +lso conserve steel substentielly 
by recucing the requirement of tyres by the Railwrys. 
weCcCosery investigetions for stendardisetion of the 
-echaique tor recleamation of such worn out wheels is being 
taken up. 


2.10 


6.10.1 Special queltty steels. 


vO 


roduction of steel. 








v> pchieving maximun economy in consumption of steel, 
it weurd ie -ssessery to develop fecilities in the country 

-¢r Producvicn of speciel qurlity steels, of the following 
trocss te eee 


(?) Pletes end structurels to J$:2062-1969. This 
will enebdle introduction of welded construction 
in railwey bridge girders end wagon cons- 
truction, 


(b) High strength deformed bars of proof stress 
upto 60 Kesar either hot or cold rolled). 
This wi be usé¢ for reinyorcenent in RC 


with considereble reduction in consumption of 
steel. 


(c) High tensile steel to IS: 961-1962 with copper 


besring quality, These crn be used in bridge 
girders of long spens. 


(d) Low elloy high strength steels. These will be 
required for wegons end coech construction 


being corrosion resistant. 





(€) Weethering steel, For use in bridge girders, 
multistoreyed suiidings end very high towers. 


(f) High tensile steel of weldeble quelity having 
proof stress of 70 to 80 kg/sq.mm for use in 
pridge girders. 

6.10.2 Perellel flange sections. 


Parellel flenge .beems are more efficient in use of 
steel compered to sloping flenge sections. In the interest 
of economy in consumption of steel, it is desirable that 
Indies should menufecture perallel flange beems as early es 
possible. The fecilities for the purpose are to be augmented 
in the existing plents end they heve to be plenned immediately 
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so thet in the course of sa few years, we can switch over 
to manufacture of these secticns and gredually taper down 
che production of sloping f2enge beems. Installetion of 
universe) mills in new stecl -plents will heve to be a part 
of Sais progrenmic. ICI mey prepare necessery stend eras 
for perellel flange sections on the lines of Iso Standards. 
6.10.3 Setting up of plents for automatic febrication 
of structs ure 1 Sores. 





The Working Group No.TI under. the Wanechoo Comittee 
hed recomnuerded senting up of six plents for the Tabricetion 
of structyral fornc in a phased menner. The intention is to 
produce eontinuously welded beams upto 2 m deep: in the steel 
plents ena meke them: eveileble in tho market, keeping in 
vicw the linitations con the meximum dcpth of rolled sections. 
These continuous welded beems will make use of pletes. I: 
is considerca necessary for Steel Ministry to pursue this: 
project of sctting up of the six plants as end when the 
ymoduction of plates is increased end the country becomes 
s.if-suiticzsent in pletes.- 


6.10.4 Increase in the number of rationalised sections 








flthough the ISI hes prescribed an exheustive list 
of structurel sections, pletes, sheets and pens the stsel 
noenuracturers do not produce ell these items. A statement 
sneving the totel number of:-sections indicated in the Indien 
Stanie™d and the number of sections retionalised by JPC 
is shown below: 











Table 
Tvoe of section eee Mo. of Percentage — 
hss Te aap reftionali- of 3 to 2 
is arh sed sec- 
Book No.1 tions.* 

1 2 3 4 
Beans 79 . 16 20.3 
Chennels 45 19 41.4 
Foval augzis 72° 34 47.4.2 
Lrsqueai enzle 65 14: 21.6 
Te6 23 l 4.4 
Pi etes (626 + 2)-*€238 127 20.0 
hounds (23 + @)= on 29 74.5 
‘Lats (210 +14) =224 16 7.2 

- TT76 256 21.8 








* Based on IPC Booklet of. April, 1973. 
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The number of retionelised items form a small percentage of 
the totel nunber of sections standardised. Recently, there 
hes been a move from the Iron & Steel Controller to further 
reduce these rationelised sections. If ell the sections 
shown in tne Indien Standards become aveilable, a designer 
has °c greavsr choice in seiecving a section nearest to the 
one required eccording to the design calculetions. with 
che presen... shortage of the number of sections, e designer 
has to necessarily go in for a heavier section than is 
warBented by design celculations,. 


The cifficulty faced by the producers is that if °1l 
the sections intéicatcd in the Indian Starderds are to be pro- 
duced, the prciuction capacity will fell. & judicious con- 
promise between the requirements of the designers for eco- 
nomny in the weight of structurcs and the possibility of pro- 
dvction by the manufacturers without a considerebhe fell in 
the output icc have Yo be wore: out. 


Another difficulty faced by designers and users is 
thet even when sizes indiceted in the list of rationalised 
sections are shown in the drawing, they ere also not availe- 
bie. The nunber of sections ectuelly manufactured is 
even for less than thet rationalised.-. There are a few —— 
rationalised structural -sections which are not to eny Indien 
Stendard. This is not desirable and their menufacture should 
be stopped, or if they are found efficient in the use of 
steel, they could be incornorated in the Indien Standard. To 
vbart witn, it is suggested that the producers should arrange 
to roll e% least all the IS sections rationelised. In course 
of time when the production cepacity in the steel plents 
increases, the number of sections rationelised should 
inerease progressively so thet ell the sections shown in the 
Indian Stencerd are manufactured in the country. This 
review mey be vnderteaken by JPC in consultetion with IST 
and major users periodicelly. 


6.10.5 Availability of plates jin required lengths. 


fnother problem that hes recently been vresented by 
the manufacturers is the mexinum length of the plates that 
can be produced by them. Till recently, pletes in lengths 
unto 13.51 used to be rolled and supplied to meet the special 
roquirements of the Railweys. Now the maximum iength : 
rronosed is’10 m only for plates of 12 mm and below and 
1.2.5 m for pletes above 12 mm. Here again, the considerations 
anpeat to have been based on the billet and bloom. In the 
abscnee of getting plates of the required lengths, splice 
joints are to be introduced even in 12.2m span plete girders 
and in diegonals of a number of open web girders in Railways 
lerding to increased consumption of steel. Efforts may be 
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made by the Steel Plants ‘to supply pletes in lengths upto 
13.5 m to meet the speciel requirements .of Railweys and other 
_orgenisations, »s far es possible. 


6.10.6 Tolerences in length of fintshed steel products. 


. The present cutting tolerences in length prescribed in 
IS:1852, viz., +75mm end -25mn for the finished steel] — 
products ere very liberel. Most of the foreign countries 
heve very fine tolerances. There is a proposel under consi- 
deration by International Stenderds Organisetion to mention 
the tolerances in length under three groups, viz., on stock 
length, on specified length-‘end on exect length. In the 
lest category, tolerancés will-be only +3mm and -0, As 


-’ goon es ISO edopts these~propossls, #SI will elso sutometi- 


celly edopt them. Such reduced tolerances reduce the westege 
of steel end in the. interest of economy, it is necessery 

to prescribe tight cutting tolerences. - The present prac- 
tice ln Indien Mills ef hot sheering renders. echieving 

such fine tolerance. difficult. Sophisticated autometic hot/ 
cold sawing equipment will heve to be. progressively intro- 
duced in the steel] plants with & view to .echieving this 
objective of reducing the cutting tolerances, 


6.10.7 Continuous casting ofsteci, 


Continuous’ cesting has: become one of the most broed- 
ly applicable of the. many cost seving inndéveticns of’ modern 
steel making operetions. The thein metellurgicel edvaentages 
of continuous casting process ere: (2) a better quality 
of cast preduct beceuse of greater homegeneity, less 
segregetion, e finer grein primery structure end in the 
cese of herd steels © mere homegeneous distribution of 
cerbides; (b) e reduction in ‘emount of hot working; end 
(c) en increase in the yield of scund metel beceuse of 
considerable reduction in top end bettom discerds. 


The yield ef continuous cast steel is of e very high 
order (ebout 90 to 96 per cent) cempered to conventionel 
steel making process (en everege 70-75 per cent with top and 
bottom discerd). Therefore, increased use of continuously 
cast steel wherever possible will effect economy. 


6.10.8 Qil quenching end tempering of wheel tyres. 


fs per the stipuleticn in IRS R15-64-specificetion 
for steel tyres for locomotives, cerrinages end wagons end 
EMU corches ere of high tensile grede which ere required 
to be oil quenched end tempered. There is not sufficient 
facility for +il quenching end tempering of the tyres in 
the country. Other methods, viz., rim quenching end 
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improved rim quenching ere in vogue. Triels cerried out by 
TISCO on EMU coach tyres hefe not proved to be very 
satisfactory. In the process of hardening by rim quenching 
only e certein portien of the meterial:- gets hardened end 
tempered’ with higher wear resisting quelity. Thorough 
herdening of tyres for ‘better serviceability is e must end 
it is felt-thet if oil quenching end tempering fecilities 
ere set up 4n the country, the requirement of tyres of 
steem. loco end EMU coeches per -nriun will be reduced ps 

the tyres so produced will heve better service life. Thus 
setting up.of such facilities in the country would ulti- 
metely effect economy in steel consumption in respect -of 
loco end bifU tyres in the country. , 


6.10.9 Reils. 


; The Ministry of Steel in consyltation with the Mmis- 
try of Railways mey prrenge fcr development of weer-resistent 
reils such es UIC grede 'B'/grade '*' end else chrome menge-: 
nese steel reils. UIC grede 'B'.reils heve alrerdy been pra- 
duced by HSL. The other two forms of rails pre still to be - 
developed. Depending upon the service trirls on these rails, 
production of pe suitable wear resisteot.reil mey be under- . 
tekcn. There is plso need. for development “end production of 
suiteble corrosion-resistent reil rnd .voqlume-hardened reil, 
to derive maximum service life sas cf the reils. Ministries 
of Steel end Reilwrys may teke action in this regard es well. 


6.10.10 Crene reils. 


18:3443-66 gives the specificetion. ends profile 
of crene reils CR-50, CR-60, CR-80,:CR-100 end CR-140. 
et present only 2 of these sections, viz.,;CR-80 -nd-.:. 
eR-100 pre rolled-in Bhilei Steel Plant while..e non-standard 
135 1b section is’ rolled by TISCO. It is understood thet 
because other crane reil sections are not-.keing develeped 
in the country by the prime producers, crene reils erg to be 
importcd particulerly for steel plent structures. ‘lthough . 
the quentity of crene reils consumed in the ccuntry-mey not 
be considerable, the Committee is of the .opinion that 
development of ell the crane reil sections shown in 
Indien Stendard es e long-term proposal is desirable in the 
interest of conserving foreign exchange. 


6.11 Timber production end distribution. 


The primery species of timber such es teak, deodoer, 
sel, etc. which possess the inherent strength end also 
durebility for which they are primed, ere in Limited supply. 
4owever, species ef timber which ere fit for structural 
ucilisetion, having the intrinsic strength, though not 
the expected durebility are aveileble in cumperetively 
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lerge quentities in the country. [If such species *re 
suitably sersoned end given proper wood preservation trest- 
ment, they could elso be used for building construction, 
in plece of steel end elso the high grede wood. Further, 
the aveileble resources of the high grede woods could be 
extended by meens of utilising them only for permenent 
buildings, i.e., in other. words, rendom utilisetion of 
high grade woods, where the seccrdery species would be good 
enough, coulé also be done- wey with. Although wood 
sepsoning end treatment plents heve been set up in verious 
perts of the country, conconitent developments required 
for supply of timber and scientific methods of conversion 
pnd utilisetion of timbers from logs pre yet to come to 
setisfectory levels..... 
It mey be mentioned thet forests in the cauntry 
heve been "netionalised", end ere under the control of the 
respective Stete Governments. Corporrtions for process- 
ing end merketing timber heve, however, been formed only 
in sone States such es Orissr, iindhye Predesh, Rejesthrn, 
Aphereshtre end Kernateke. Supply end distribution of a 
substentieal quentity of timber ine number of States is 
still in the hends of smell treders.end saw millers. with- 
out planned scientific methods of conversion of sewn - 
timber from logs, there is wastage of rew meterial, which 
ern be evoided. It is reconnended thet the remeining: 
Stetes also mey consider setting up Corporetions so thet 
technicrlly ecceptrble meteriel mey be oeda Res : 
evrileble everywhere. 


6.12 production of other materials. 





The edvanteges of use in verious civil engineering 
end other structures of substitute materials like light 
weight egpregete inede out of expended clay, concrete-polymcr 
composite, fibreglass for reinforcement in RC end wagon 
industry, structurel aluminium elloy to replece steel in 
e number of items, high strength crbles for cable-staye¢ 
structures, rubber springs, etc., heve already been brought 
out. It is recomaended thet the Ministry of Industriel 
Tevelopment ay underteke e deteiled study for the devclop- 
ment end production of these meterials. In regard to ° 
plent for light weight eggregete, NBO heve alresdy pre- 
pered e fersibility report for its esteblishnent, after 
lerge scale test eveluetion of Pelte Water Works silt at 
Celeutta. They heve suggested thet light weight eggre- 
gete,. plents should be established et Calcutta, Lucknow 
end in Tripure et the first instence. This also requires 
to be pursued. 
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§.13 Conclusion. 

As pointed out in Chepter V, estimetion of the 
totel quantity of steel thet could be seved with the im- 
olementation of the recommendations of the Comnittee is 
rether difficult. However, reduction in consumption thet 
could be achieved with the implementrtion of the short- 
term proposals were roughly sssessed in @ modest wey Frnc 
{ndiceted in pera 5.13.1. * similer assessment meade with re- 
gerd to the full inplementetion of ell the long-term pro- 
posfls contained in this shepter reverls thet en edditionel 
seving to the tune of 2,280,000 tonnes rt the present level 
of consumption of steel in the country crn be enticipated, 
vide detrils given oelow: 


Teble VI 
Calo. ~Type of wort Present refr- teduction 


level of: centege in consump- 
consump- seving tion enti- 





tion of cipetec 
stecl " (tonnes) 
(tonnes. 
=—- sae —_——_ — enn wae 
1 c. 3 -4 5 
creer A —_ 
1. Structurzl light weight 1,00,000 10 14,000 
concrete. 
2, welding of reinforce- 9,00 ,000 3 27 , vu 
ment bers. : 
3, Structurel febricetion. 420,000 5 -B4,0ve 
4, 38ridges 40,000 26 10,000 
5, Reilwey track (see pere 6.5.1.8) 60,000 © 
6. Reilwry wegon menufecture. .1,20,000 / 10 12,000 
7. Reilwey corch menufecture 50,000 ) 2,500 
o. Yse of tinber-secondrry 5 500,000 25 1,25,000 
specics. ; . 
3. visecllancous : _12,500 | 
2 580,000 


re The ennurl output of sccondery species, of timber 
js evout » saillion tonnes, out of which epproximetely 
50 per cent my vecone oyrileble for replecing steel 
structures. The weight of steel substituted will be 
sbout 25 per cent of the weight of timber. 


CHAPTER Vil 


SUGGESTIONS FOR IMPLEMENTATION 
OF THE RECOMMENDATIONS 








7.0 General. 


Most of the ideas leading to economy in consumption 
ef steel, partieularly in civil engineering construction 
are only too well-lmown. The main bottleneck has been 
with regard to bringing these ideas into practice. A few 
Committees/organisaticns who had gene into this question 
during the last 20 years had made a number of usefut-- 
recommendations earlier. The Committee feels that several 
of the earlier recommendations have not been given effect 
to and therefore, the benefits have not been realised. 

Some of the important items yet to be implemented have been 
dealt with in para 3.7. This subject has, therefore, 
received the special attention of this Committee. However, 
while making suggestions for implementation of the re- 
commendations, constitution of new broad-based bodies 
either at the Central level or State level or local level 
is not likely to be effective. The existing controliing 
and regulatory bodies in. the Central and State Governments 
and the local bodies should undertake the responsibility 
of ensuring that the recommendations of this Commiztee are 
given effect to» It is cossible that in some cases, the 
existing machinery is either not competent or is not 
adequate to ensure this. In such cases, it is worthwhile 
strengthening the set up to make it competent and adequate. 


The only two new bodies visualised are the high level 
fell directly under the Minister of Steel and Mines ard 
the other Special Cell in the I.S.I. referred to in paras 
71 and 7.3, respectively. The former will keep in touch 
with various Ministries and State Governments in respect cf 
extent of imolementation of the recommendations and keep 
the Minister of Steel and Mines advised periodicaliy. 
The function of this Cell will be purely one of monitoring 
and enabling the Minister of Steel and Mines to use his 
gyood offices. The Cell in the I.S.I. will undertake the 
technical functions described in para 7.3. 


It is emphasized that the existing manufacturers 
of steel, designers, fabricators and users should be made 
aware of the national importance of avoiding improper 
use of and misuse of steel of which there is short supply 
in the country. Two to three hundred crores of rupees 
are spent annually in foreign exchange for import of 
steel. By avoiding this foreign.exchange ‘outgo, it 
might be possible to set up a new steel plant every 
year in the country. 
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7.1 Steel sconomy Cell. 


The Conmittce corsiders that setting up of a wnoletime 
organisation to monitor the implementation of the recon:enda- 
tions is an absolute necessity, if the recom:endations made 
by this Co::rittec are to be effectively impler: ‘ented. This 
could be desiznated as "Steel Sconomy Cell", which will 
report to ana work directly under the hinister of Steel 
and ltines.— he Steel _ eonony Cell should be nmeaded by a 
competent | ¢rson who has extensive experience of use of 
steel. The scope of work to be dealt with by this Cell will 
oe as under: 


a) Co-ordinate with Central Government Ministries and 
Departments and the State Governments to ensure 
iat instructions are issued by them adopting the 
recom endations made by the Committee. 


b) Pursue witii the linistries of Industrial Develop- 
ment, Planning, agriculture, works and Housing, 
Railways, etc., for development and production of 
svostitute materials recommended by the Comittee. 


c) Co-ordinate with the iinistry of Steel and Mines 
for change in the pattern of production in tne 
existing steel plants. 


vc. Kaintein liaison with JPCO to ensure that the °* 
planning and prodiction pattern of steel are in 
line with the recommendations.of the: Committee . ‘and to 
ensure progressive increase in the number of 
rationalised sections 


e) Maintain liaison with asi- ror periouse. 1a..4-. of 
codes and s° *ifications vertainineg. to. Steet 
econorny. 


f) waintain liaison with the Special Celi onuer 
I.S.1. (mentioned in para 7.3) ‘for preparation 
ang issue of hand-books and other design aids. 


g) Serutinise applications for awards for making 
outstanding contributions to econonmising in 
consumption of steel and make recornendations 


h) i‘aintain liaison witn the State Governments to 
ensure that the building bye-laws are amended by 
local bodies incorporating the recommendations 
of the Comittee. 


i) Keep iinister of Steel and Mines advised 
reriodically the extent of implementation of 
the recomaendations. 
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7-2 Issue of instructions Government. 


Tie means of achieving economy suggested in the Report 
include adoption of imoroved design methods and construction 
practices, chanze in the production pattern in the existing 
steel plants and for development and manufacture of new 
steel muterials and other substitute materials. These 
cover the fields of all civil engineering works including 
highway and railway bridge constructions and design and 
wanufacture of railway coaches and wagons. Instruétions 
are, therefore, required to be issued by several departments 
of the Central Government and by all the State Governments 
and local bodies adoptin, tnese recommendations. Follow up 
action is also to be pursued by them. Building bye-laws 
of it.unicipal Corporations and other local bodies are to be 
modified in the light of the recommendations made by the 
Comittee and these are to be ensured by the State 
Governments. 


tne officers and staff manning the Bridge and 
Structural Desizn wings in the Central and State Governments 
siould be encouraged to under;o refresher courses and 
svecialised in-service training so that they are upto-date 
in the knowled.;e of bridze and structural engineering 
practices in the country and abroad. This will enable 
modern concepts in the desi-ns of bridges and structures 
beinz introduced instead of following the conventional 
desi,ns and a,e-old practices. This will ulti:ately lead 
t2 economy in the cost of construction, besides economical 
ana efficient use of steel. : 


tne Genartments of Central and State Governments und 
other adrinistrations responsible for constructional activi- 
ties and for their approval may, as far as possible, adopt 
ne I.S. design codes for buildings and structures without 
any relaxation, unless syecial circumstances warrant such 
deviation. 


73 . Special Cell in I.S,1I. 


It is also necessary to prepare and supply free of 
cost, design aids in the form of hand-books, tynicai 
desisjns, monograns, charts, tables, etc., explaining the 
modern desi-n practices in civil en:sineering construction 
which will lead to economy in consumption of steel. 
Dissemination of the knowledze to the architects will 
also ve part of this programme. A whol2time Special Celi 
will have to be constituted under 1.S.I. to undertake 
t::is work. Since the preparation of these hand-bsoks 
and other desizn aids wili need the assistance of 
specialists in different fields, the Special Cell in the 
I.S.I. could be manned by specialists drawn on deputation 
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from different Ministries and Public and Private Sectors. 
Unless predaration of handbooks and design aids is entrusted 
as a wholetime job to specialists, instead of the present 
method followed by I.S.1. of having this work done through 
or ;anisations who have their own works to do, their 
preparation and finalisation are likely to be delayed. 
Handbooks, desizn aids, etc., should be supplied not only 

to practising civil engineers and architects but also to 
final-year Civil Sngineering students in all Engineering 
Colleges. Teachers and students of Engineering Colleges may 
be exposed to the latest changes made in the design Codes 
by speeial lectures, to make them aware of the upto-date 
concévts introduced in Codes. 


7o+ Certificate by authority a>proving works. 


With the amendment of bye-laws by local bodies, it 
siould be possible -for the Municipal Engineer to ensure 
tht while any construction work is approved, the recommen-~ 
dations of this Committee are fully complied with and that 
the requirement of steel has bee: kept to the minimum. In 
tue case of works undertaken by Government organisations, 
this should be ensured by the technical officers pomp ee 
to sanction the estimates and approve the designs. ertifi- 
cates to this effect should be recorded by the Municipal 
Bngineers/the sanctioning authority, while giving approval. 
S.iitable instructions are to be issued by the different 
Government Devartients for this purpose. 


7.5 awards and titles. 


Institutions, structur.1 designers, researeh scholars, 
scientists, sanufacturing units, ¢tc., who have done out- 
standing work and siade significant contribution in regard to 
economy in consumption of steel in the country may be con- 
sidered for n.tional awards and titles. 


7.2  Inerease in cost of buildings/structures. 


Since the recomrendations for economy in consumption 
of steel made by the Committee may not mean a corresponding 
reduction in cost of the structure, instructions are to be 
issued by the different Government departments permitting 
increase in cost of work, if such increase is on account of 
implementing the recomendations made by tnis Committee. 


Ted Financi mplication 


The scope for:-economising in use of steel as visualis-~- 
zd in this Report is considerable. Therefore, there shouldé 
be no stinting in exoenditure in setting up the Steel 
sconomy Cell under the Minister of Steel and Nines and 
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Special Cell in I.S.I. in respect of the level of expertise 
end edequacy of strength of the two Cells. The expenditure 
thet will be incurred in printing the design aids and 
distributing them free will be fully justified. The over- 
all expenditure on implementating the recomnendetions of the 
Committee will be emply compenseted by saving in steel 

end reduction in import of steel. 


7.8 Steel kconomy Committees. 


Steel Economy Comnittees mey be constituted by the 
Governaent of India periodicelly, ssy once in 5 yeers or 
so, to review the extent of implementetion of the re- 
comiendetions of the errlier Committee and the benefits 
therefrom end also to bring the earlier recommendetions 
upto-dete taking into consideretion the latest concepts 
in retionel end efficient use of steel end their 
production. 


7.9 Conclusion. 


uch good work was done by earlier Committees in 
studying the problems connected with conservation of steel. 
But unfortunetely the follow-up ection does not eppeer to 
heve been edequete. This Comnittee hopes that government 
will take dynemic steps not only to issue instructions but 
elso to see that the instructions ere followed. If the 
recomuendetions ere implemented fully, their is no doubt 
tnet en enormous quentity of steel cen be conserved and 
the ennuel outgo of foreign exchenge much reduced, if not 
totrlly elimineted. The Committee would then feel emply 
rewerded for its leoours. 


eoeeee 





FNNEXURE I. 








PROT UCTION OF FIN CATEGORIES 
(in '000 tonnes) 

Categories d9vO0-?1 19Vl-7e 1978-73 
Structurels, Light & Medium 641.7 512.0 645 .6 
Structurais, keevy 238.3 192.9 208.1 
Rails: i) lst cless 243.7 259.7 262.7 
ii) nd cless 145.4 109.6 60.1 
Reils light 5.5 6.4 3.9 
Black sheet Plain (i) ER 212.4 219.1 230.4 
(ii) CR 85.2 96.1 96.2 
Bleck sheet Corrugated - 0.7 0.3 
Gelvenised sheet plein 72.9 57.7 79.6 
Gelvenised sheet corrugated 417.2 108.9 92.9 
Plates 271.4 274.9 313.1 
Hoops 6.6 8.2 7.9 
Strips: (i) HR 91.6 105.6 141.3 
(ii) CR 100.1 102.5 100.3 
Box streppings 6.7 5.1 2.8 
Tinplates 133.4 114.5 116.1 
Bers 1055.7 1153.8 1309.1 
Rods 517.6 562.8 711.5 
Wircs Bleck 48.5 81.2 95.5 
dires gelvanised 34.8 §2-1 57.6 
Wires others 52.3 90.9 89.3 
wheels, Tyres & éxles 37.5 32.0 30.4 
Stecl sleepers 58.8 67.7 87.4 
Skelp 242.6 232.7 247.7 
Special sections 57.5 75.4 53.1 
Tool, alloy & special steel 350.0 264.8 234.6 


Totel 4827.4 4787.3 5268.5 





NB: 1972-73 figures ere provisionel. 
Source: /f11 India Iron & Steel Statisticel Data. 
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ANNEXURS II 


Imports of iron and steel materials and ferro alloys 


during 1970-71, 1971-72 and 1972-73 (upto December 1972). 


(Quantity in metric tonnes and 
value in lakhs rupees) 


rrp ee SS SD 
Category Quantity Value Quantity Value Quantity Value 
ne 


A. Pig iron, 630 10 704 838913 417 9 
sponge iron, 
steel powder 
and shot ferro 
alleys. 
B. Ferro alloys. 979 190 7,436 285 1,540 60 
Ce Mild steel. 
1; Ingots and other 264 10 1,118 23 191 8 
primary forms. 
2. Bloomsybillets 24,015  345-.109,731 1,082 63,66% 539 
and slabs. 
3. Structurals. 8,197 139 27,219 355 42,619 539 
Le ‘taped plate 48,989 698 64,197 1,035 39,174 621 
sheets 
4. Sheets. 190,413 3,529 235,557 3,797 248,632 3,465 
?. Wire. : 4,354 (122 13,738 336 3,589 100 
8. M.S.Wire rod. 5,768 106 28,258 432 19,157 265 
9. Bars and rods. 25,145 453 41,921 678 15,299 245 
10. Hoops and 17,618 376 82,481 1,137 21,895 345 
Strips. 
11. Rails and 655 18 92 3 2 ~ 
Taliway track 
sonstruction. 
12. Wneels,tyres 5,513 134% 20,172 7 5,503 186 
: and axles. = 
Sub-total: 
Mild stee.: 520,208 8,870 1053,431 15,166 703,668 9,624 
D. Tool, alloy | 
- and special 
Steel. 132,951 3,993 260,348 6,664 183,504 4,395 
E. Seraps. 8,400 91 18,250 179 7,386 77 
F. Castings 
and 
forgings. 9,077. &7& 7,014 439 4,904 372 
Total: 672,245 13,628 1347, 103 22746 901,419 14,539 








& 
Source:- All India Iron and ¢teel Statistical Data. 
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; ANNEXURE III 





Exports of iron and steel materials and ferro-alloys 
during 1970-71, 1971-72 and 1972-73 (upto December 1972)s 


(Quantity in metric tonnes and value in lakhs rupees) 
ee ~—_2 a —y"Gnemer WT ae, Xe 
1970-71 1971-72 1 22- 
Category Quantity Value Quantity Value Quantity Value 


ee gene tr 


A. 


B. 
C. 
1. 


2. 


3 
% 


56 
6 
Ts 
8. 


10 
11. 


12, 


o 


'y «BJ 


Pig Iron, sponge 502,115 2,278 203,665 681 238,578 796 
iron steel powdér 

and shot ferro 

alloys. 

Ferro alloys. 98,617 1,139 21,992 298 50,956 “LS 


Mild steels 


Ingots and other 29,082 129 - ve ie ee 
primary forms. 

Blooms, billets 29,115 165 4414 3 6,573 56 
and slabs. 

Structurals. 231,911. 2,251 99,604 894% 44,943 403 
Tinned vlate 84 2 - - 3 = 
sheets. : 

Plates. 2,034 22 320 ye 33 1 
Sheets. 754 9 361 5 3, 258 43 
Wire. 758 13 975 18 110 3 
M.S. wire rod. 10,895 89 257 y “708 22 
Bars and rods. 124,169 1,095. .13,90% 129 14,943 156 
Hoops and strips. 152 - 4h 


2 a= - 
Rails and railway 85,018 652 96,297 882 11,790 116 
track construc- 
tion material. 








Wheels, tyres and 60 3 - = 2 = 
axles. ——— 
Sub-total: 

Mild steel:- 514,032 4,432 212,129 1,939 83,365 800 
Tool alloy and 13,660 127 6,462 5 2,379 25 
special steel. 

Scraps. 260,905 695 146,028 199 53,177 85 
Castings and 15439 23 = 1,330 29 64 12 
forgings. nen 
Total:- 1,390,768 8,69% 591,406 3,202 429,099 2,166 


Source: All India Iron and Steel Statistical Data. 
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ANNEXURE IV 


Despatches of Finished Steel under bro.id quota heads of 
virious States during 1972-73 by the main stccl producers. 


(In 000 tonnes) 
@ [Producer |Jnclas- 





Name of 
State. 














1. Andhra 49.4 26.7 18.4 3.0 22.9 1-2 121.6 
Pradesh. 
2. Assam 18.5 9.0 3.7 1.6 12.3 0.1 45.2 
3. Bihar 110.1 153.2 6.6 1.4 23.0 1.6 295.9 
4. Delhi 29.9 22.7 12.4 3.2 67.5 202 137.9 
5. Goa 3.5 1.5 0.6 = = —. 5.6 
6. Gujarrt 3.8 52.2 18.6 2.4 32.7 1.3 142.0 
7. Haryana 16.2 61.6 27.9 0.6 - 1.9 108.2 
8% Himachal 3.4 0.2 4.3 - - - "9 
Pradesh. 
9. Jamnu & 12.8 1.8 3.0 2.0 5.4 = 25.0 
Kashmir. 
10. Kerala 21.3 8.6 3.2 0.8 13.9 0.2 45.0 
11. Madhya 104-.9 19.3 14.5 1.3 19.0 0.4 159.4 
Pradesh. 
12. HannEeeb> 87.3 181.8 67.6 8.8 79.1 6.8 431.4 
rae 
13. Manipore, 4.5 - - - - ~ 45 
14. viysore,. 21.8 8.8 12.2 0.9 15.9 0.7 60.3 
15. wagalond. 9.8 0.1 0.1 — = - 10.0 
16. Neo oFeA. 0.7 ors =f = = — 0.7 
17. Orissa. 43.8 23.3 4.3 1.3 12.4 0.3 85.4 
18. Pondichery. 0.1 1.0 0.2 - - - 1.3 
19. Punjab. U4.4 42.5 58.5 5.6 37.4 3.5 191.9 
20. Rejasthan. 18.7 33.3 10.7 2.5 84 2.5 7001 
21. Tamil Nadu.54.8 57 9 13.9 4.0 42.2 1.8 174.6 
a6 Trivur2. 2e1 - 0.4 0.1 bes raed 2.6 
22. Uttar 192.8 52.5 38.4 9.2 52.2 4.7 259 8 
Pradesh. 
au. West 69.7 223.7 67.3 8.7 56.3 13.5 439.2 
Bengal. 
Total: 865.3 981.7 386.8 57.4% 500.6 42.7 2834.5 
Railwiys: - - ~ - ~ - 402.0 
Grand Total: , ae 3230.5 





iB s- (1) "Unclassified" represents desprtches made against orders 
carrying no "Quota" classification. 
(2) Based on revised figures received from Joint Plant 
Committee. 
(3) Figures are provisional. 


Source: All India Iron & Steel Statisticrl Data. 
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